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IHosicHuTEeIbHAA 3aIIUCKA

Hacrosimass mporpamma paspaboraHa Ha ocHOBe [IpuMepHBIX HpOrpaMM OCHOBHOTO OOIIETO
oOpazoBanust 1O XUMHUU (0a30BBI  YpPOBEHb), COOTBETCTBYIOIIUX (enepaJbHOMy KOMIIOHEHTY
rOCY/IapCTBEHHOTO CTaHjaapra ooOmero oOpasoBanus (0a3oBblii ypoBeHb).lcmons3oBana aBTOpcKas
nporpamMMa CpeaHero oomero obpa3zoBaHMs MO XUMHHU i 0a30BOr0 M3ydeHus xumuu B XI kiacce mo
yueonuky I'.E. Pynsutuca, @.I'. ®enpamana.

[Tporpamma paccuntana Ha 68 4acoB .

M3y4yenne XMMuM B CTapIiel MIKoie Ha 0a30BOM YPOBHE HAIllPaBICHO Ha JOCTHI)KECHHE CIIETYIOLINX
LeJIei:

® OCBOeHHEe 3HAHMIi O XHMMHUYECKOW COCTaBIAIONICH €CTECTBCHHOHAYYHOH KapTUHBI MHDA,
BO)KHEHIITNX XUMUYECKUX MOHATHUH, 3aKOHAX U TEOPHSIX;

* OBJIA/IeHMe YMEHUSIMM TIPUMEHSATh IOJYYEHHBIC 3HAHUSA [UIA OOBSCHEHHS Pa3HOOOPA3HBIX
XUMHAYECKHX SIBICHUA W CBOMCTB BEIIECTB, OLEHKM DPOJIM XUMHHU B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH U TIOJy4EHUH HOBBIX MAaTEpHAIIOB;

e pa3BUTHe TIO3HABATENBHBIX MHTEPECOB M HWHTEIUIEKTYaJbHBIX cHocoOHOCTell B mporecce
CaMOCTOSITENTFHOTO MPHOOPETEHUSI XUMHYECKIX 3HAHUH C MCIIOIb30BaHUEM PA3IMYHBIX HCTOYHUKOB
UH(OpPMAIIMHY, B TOM YUCIIE KOMITBIOTEPHBIX;

e BoCNUTaHUe YOSKICHHOCTH B IO3UTHBHOH pOJM XWMHH B JKU3HH COBPEMEHHOTO OOIIEeCTBa,
HEOOXOJMMOCTH XMMHUYECKH IPAMOTHOTO OTHOLIEHUS K CBOEMY 370POBBIO U K OKPYKAIOILEH cpeae;

¢ [pUMeHEeHHe MOJYyYeHHbIX 3HAHUH M yMeHWH Ui 0e30IacHOTO HCIOJb30BAHUS BEIIECTB U
MaTepHaJioB B OBITY, CEIBCKOM XO3SHCTBE M HAa TPOU3BOJCTBE, PEHICHUS NMPAKTUYECKHUX 337134 B
MOBCETHEBHOM JKM3HM, TNPEIYNPEKICHUS SBICHUN, HAHOCSAIIMX BPEA 3IOPOBBIO YEIOBEKa U
OKpY>Karollen cpenie.

JanHas mporpaMma IpegycMmarpuBaeT (opMupoBaHHE y ydamuxcs oOmiey4eOHBIX YMEHHH u
HAaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB AEATEIHHOCTH M KIIOYEBBIX KOMIETEHIWH. B 3TOM HampaBieHHH
3aJavyaMu JUIsl y9eOHOTO MpeAMeTa «XHMUS» B CTapliell mIKoje Ha 0a30BOM YpOBHE SIBIISIOTCS: yMEHHE
CaMOCTOSITENTFHO ¥ MOTUBHPOBAHHO OPTaHU30BHIBATH CBOO MIO3HABATEIEHYIO JIEATEIHHOCTH (OT MMOCTAaHOBKH
LN /0 TOJNIyYeHHs] M OLIEHKU pEe3yNibTaTa); OIpelesieHHe CYLIIHOCTHBIX XapaKTEepUCTHK H3Y4aeMOro
00BEKTa; YMEHHE Pa3BEPHYTO OOOCHOBHIBATH CY)KIICHUS, 1aBaTh OMPEIEIICHUS, PUBOIUTH JT0OKA3aTEIbCTBA;
OLICHUBaHHE U KOPPEKTUPOBKA CBOETO MOBEJACHMS B OKPY)KAIOLIEH Cpele; BBHIOJHEHHE B MPAKTHUECKOM
JESTeTbHOCTH M B TIOBCEAHEBHOM >KM3HU SKOJIOTUYECKUX TPEeOOBAHMIA; MCIIOIb30BAaHIE MYJIbTUMEIUHHBIX
PECYpPCOB U KOMITbIOTEPHBIX TEXHOJIOTHH 11 00paboTKH,

nepenavy, CUCTeMaTu3aluu WHGOpMalWu, co3JaHue 0a3 JaHHBIX, [PE3EHTAIMH Pe3yJIbTaToB
MO3HABATEJIbHON ¥ MPAKTHYECKOMN AEATEIbHOCTH.

B ocHOBy mporpamMmbl TONIOKEH MPUHIUI pa3BUBaoIiero odydenus. [IporpamMma omupaercs Ha
Marepuai, U3y4eHHbIH B 8—9 Kilaccax, MO3TOMY HEKOTOPBIE TeMbI Kypca pacCMaTPHUBAIOTCS TTOBTOPHO, HO
y’Ke Ha 60Jiee BBICOKOM T€OpeTUYecKOM ypoBHE. Takoil Moaxo 1 Mo3BOSIET YIAyOusiTh U pa3BUBATh MMOHATHE
0 BEIIECTBE U XMMHYECKOM IMPOIECCE, 3aKPEIUIATh MPOMUICHHBIA MaTEpUal B aKTUBHOM MaMSITH yYaIllIUXCsl, a
TaK)Ke COXPAHATh MPEEMCTBEHHOCTh B MPOIIecce 00yUeHUsI.

Benymas ponb B pacKpbITHM COAEp:KaHMUs Kypca XuMHuM 11 Kilacca MpUHAIIEKUT 3JIEKTPOHHOU
TEOPHH, MEPUOJIMYECKOMY 3aKOHY M CHCTEME XUMHUYECKHUX DJIEMEHTOB KaK Hambosee OOIMM HayYHBIM
OCHOBaM XHMUH.

B nanHOM Kypce cucTeMaTH3upyroTcs, 0000MaloTCsS W yriayOmstoTcs 3HAHUS O paHee M3YYCHHBIX
TEOPHUAX U 3aKOHAX XMMHYECKON HayKH, XMMUYECKHUX MPOoLeccax U MPOU3BOJICTBAX.

[Iporpamma oGecrieynBaeT CO3HATEIHFHOE YCBOCHUE YUAIIMMHUCS BAKHEHIIINX XUMHUYECKUX 3aKOHOB,
TEOpUN ¥ TOHATHH;, (PopMHpYyeT MpeACTaBICHHE O POJHM XMUMHH B PAa3BUTHUU Pa3HOOOPA3HBIX OTpaciei
MPOU3BOJACTBA; 3HAKOMHT C BEIIECTBAMH, OKPYKAIOIMMMHU YeinoBeka. [Ipu 3TOM OCHOBHOE BHHUMAaHUE
yIEISETCs] CYIIHOCTH XMMHUYECKUX peaklUid M METOJlaM HMX OCYIIECTBICHHS, a TaKKe CIoco0aM 3alfuThl
OKpY>KaloIleu Cpeibl.

IIporpamma  cocraBieHa € y4e€TOM  BEOyLIEH  POJIM  XUMHYECKOTO  JKCIIEpPUMEHTA.
[IpeaycmarpuBaroTCsi BCe BUIBI MTKOJIBHOTO XMMHUYECKOTO AKCIIEPUMEHTAa — JAEMOHCTPAIlUU, Ja0OpaTOpHbIE
OTBITHl M TIpakTHYecKue paboTel. Pabodas mporpamma mo XMMHUU peanu3yercs udepe3 (HOpMHUPOBAHHE Y
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yyamuxcsi o0Iey4yeOHbIX yMEHHH M HaBBIKOB, YHHBEPCAJIBHBIX CIIOCOOOB JEATEIBHOCTH M KIIIOUEBBIX
KOMIIETEHIIMM 3a CYET MCIOJIb30BAaHUS TEXHOJOTHH KOJJIEKTMBHOIO OOy4Y€HMs, ONOPHBIX KOHCIIEKTOB,
TUIAKTUYECKUX MAaTEpUaoB, M MIPUMEHEHUS TEXHOJIOTUU TpapruecKoro MpeacTaBIeHUst HHQOPMAIMH TIPH
CTPYKTYpUPOBAHUH 3HAHUI.

B nenom kypc mO3BOJISET pa3BUTH MPEACTABICHUS YYalIUMXCS O TMO3HABAEMOCTH MHpPA, €IMHCTBE
KMBOM M HEXHMBOM HpUPOAbI, C(HOPMHUPOBATH 3HAHUS O BAKHEHIIMX AaCIEKTaX COBPEMEHHOMN
€CTECTBEHHOHAYYHOI KapTHHBI MHpa, YMEHHUs, BOCTPEOOBAHHBIC B MOBCEJHEBHOM JKU3HU U TO3BOJISIOLINE
OPHEHTUPOBATHCS B OKPYKAIOIIEM MHUPE, BOCIIUTATh YEI0BEKa, OCO3HAIOLIETO ce0sl YaCThIO IPUPOIBL.

Peanuzanus nanHOW mporpaMMmbl B mporecce 0OydeHHUs MO3BOJIUT YYaIlMMCS YCBOUTH KIIFOUEBBIC
XMMUYECKHE KOMIIETEHIMM W IOHATh POJIb XUMHM Cpelu APYrMX HayK O INpHpOJe, 3HAYCHHE ee JUIs
YeJI0BEYECTBA.

[Tporpamma npeanaraercst uis paboOThl 1O HOBBIM yuyeOHHMKaM xumuu aBropoB I'.E. Pym3utuca u
O.I'. denpamana, npowenmum skcneprusy PAH u PAO u Bomenmum B PenepanbHblii IIEpeyeHb
Yu4eOHHMKOB, PEKOMEHOBaHHBIX MuHHCTEPCTBOM o0OOpa3oBaHus M Hayku P® k wucnosnb3oBaHuIO B
o0pa3oBaTensHOM Mmporecce B 001eo0pa3oBaTenbHbIX yapexacHusx Ha 2016 — 2017 yueOnbIi T,

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA

1. O6umas xapakTepuCTHKA y4eOHOr0 MpeIMeTa, ero MecTo B CUCTeMe HayK.

[Mpeamer «XuMmus» BXOIUT B 00pa3oBaTenbHy0 001acTh «EcTecTBO3HAHKEY.

[IkoybHBIA Kypc XUMHUH - OJUH U3 OCHOBHBIX KOMIIOHEHTOB €CTECTBEHHO - HAYYHOT0 00pa30BaHUsl.
OH BHOCHUT CYIIECTBEHHbIN BKJaJ B pelIEHHUE 3a/1a4 o0uiero odpasoBanus, odecrneurBas GOpMUPOBaHUE Y
ydaluxcs €CTECTBEHHO - HAay4YHOM KapTUHBl MHpA, PAa3BUTUE HUX HMHTEIUIEKTYalbHBIX, TBOPYECKUX
CTIIOCOOHOCTEH, MPUBUTHE LEHHOCTHBIX OPUEHTALWH, MOATOTOBKY K KHM3HH B YCIOBHSX COBPEMEHHOTO
obecTBa. PykoBoacTBYysICh OOIIMMHU LIENSAMH U 33Ja4aMM IIKOJIbI, H3y4€HUE XMMHUM BHOCUT CBOH BKJIaJ B
oOoraiieHne 3HaHUHA yJamuxcs, B UX YMCTBEHHOE Pa3BUTHE, B MOJUTEXHUYECKYIO MOJITOTOBKY K TPYAY,
BbIpAOOTKY JKU3HEHHBIX MO3ULMI. XUMHUS HE TOJIBKO MO3HAET 3aKOHBI MPUPOJABI U TEM CaMbIM, HApsAy C
IpYTMMH HaykamH, o0bscHseT mMup. OHa BOOpYXaeT 4eloBeKa 3HAHWUSIMM [UIsl €ro IMPOWU3BOJICTBEHHOU
NS TeIbHOCTH, TO3BOJISIET B NMPOMBIIUIEHHBIX MaciTabaX OCYIIECTBIIATh XUMHUECKUE MPOIECCHl B LEIIX
ITOJIy4EHUSI HY’KHBIX BEIIECTB U MaTEpUAJIOB. be3 pacKpbITUs 3TOW BTOPOU, AEMCTBEHHON CTOPOHBI XHMMH,
HE MOTYT OBbITh IPAaBUJIBHO BOCIPUHSTHI OCHOBBI COBPEMEHHON HayKH. YSsICHEHHE POJM XMMHUU KaK OJHOM
U3 MPOU3BOAUTEIBHBIX CHJI OOIIECTBA, KaK BaXHOIO (pakTopa HAyyHO — TEXHUYECKOIO Mporpecca BHOCUT
3HAYUTENIBHBIN BKJIaJ B )KOHOMHUYECKYIO U MOJINTEXHUUECKYIO TOATOTOBKY yUaIlIUXCS.

2. OcHOBHBIE 0COOEHHOCTH Padoyeil MPOrpaMmbl.

Pabouas mporpamma paccuntaHa Ha 68 y4eOHBIX YAacCOB B COOTBETCTBMM C KaJEHAAPHBIM Oa3MCHBIM

y4eOHBIM IIJIAHOM, TpeaycMaTpuBaronm 34 yaeOubix Henenu B 2016/2017 yueonom roay s 11 kiacca:

% Jlns WTOrOBOrO TOBTOPEHHMS W YCIEIIHOW IMOJIrOTOBKM K JK3aMEHY II0 XHMHH, OpPTaHU3yeTCs
MTOBTOPEHHUE BCEX TEM, U3YUCHHBIX Ha CTapuUIeil CTyleHH.

% [IpuMmeHeHUE JEKIMOHHO-CEMHUHAPCKOTO METOAa W MOJYJIBHOTO OOYYEHHs TO3BOJSIOT YYHTEINIO
M3JIOKUTh y4eOHBIM MaTepuall W BBICBOOOIWTH TEM CaMbIM BpeMs st Ooisiee 3¢h(PEeKTHBHOTO
IIOBTOPEHMS BOIIPOCOB TEOPUU U PELICHUS 3a/1a4 Ha NOCIEAYIOUINX YPOKax B MPeAeaX OTBEACHHOIO
yueOHOoro BpeMeHHu. Takas ¢opma opraHu3alul 3aHSATHI MO3BOJSET YCHWJINTH MPAKTHYECKYIO U
NPUKIIAJHYIO HAlpaBIEHHOCTh NpENoJaBaHMs, aKTHBHEE NpUOOIIATh yyamuxcs K pabore ¢
y4eOHUKOM U JPYTMMHU y4eOHBIMH MOCOOUSIMH, 0OECTIeuuB B pe3ynbTare 0ojiee BHICOKHI ypOBEHb
MIOATOTOBKH LIKOJIBHUKOB 10 XUMUHU

3. Ileam u 3a1aum yueOHOr0 Kypca.
N3yuenne xMMHHU B CTapieil HKoje Ha 0a30BOM yPOBHE HAlpPaBJIEHO Ha IOCTUKEHUE CIEAYIOIINX LIEeH:
OCBOCHHE 3HAHMH O XMUMHUYECKOM COCTaBIIIOIICH €CTECTBEHHO-HAYYHOM KAPTUHBI MHpPA, BaKHEHIIMX
XUMHMYECKHX TOHATUAX, 3aKOHAX U TEOPHUSX;
OBJIa/IecHMe YMEHUSIMM TPUMEHSTH MOJyYeHHBbIC 3HAHUS I OOBSICHEHUS Pa3sHOOOPa3HBIX XUMHUYECKUX
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SIBJICHUI U CBOICTB BEIIECTB, OIIEHKU POJU XMMHUHU B PAa3BUTHUU COBPEMEHHBIX TEXHOJIOTMH U MOJYyYEHUH
HOBBIX MaTE€pUAJIOB;

pa3BHUTHE MO3HABATEIHHBIX HHTEPECOB U MHTEIUIEKTYAbHBIX CIOCOOHOCTEH B MIPOIECCE CAMOCTOSTEIHLHOTO
MpUOOpPETEeHUsI XUMUYECKUX 3HAHHUM C MCIOJIb30BaHUEM PA3JIMYHBIX HICTOYHUKOB UH(OpPMAILIMH, B TOM YHUCIIE
KOMITBIOTEPHBIX;

BOCIIUTAHWEe YOEXKIEHHOCTH B TMO3UTHUBHOW POJIM XUMUU B JKU3HH COBPEMEHHOTO OOIIECTBa,
HE0OXOIMMOCTH XHMHUYECKU TPAMOTHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO H OKPYXKAIOIICH Cpelie;
NpUMeHeHHe MOJTYy4YeHHbIX 3HAHUI U yMeHMil J1si 6€30M1acHOr0 UCMOIb30BaHMs BEIIECTB U MaTEpUANIOB B
OBITYy, CETbCKOM XO3SHCTBE M Ha MPOU3BOJICTBE, PEIICHUS NMPAKTHUYECKUX 33/1ad B MOBCEIHEBHOUN JKU3HU,
MIpeIyNpPexACHUS IBICHUN, HAHOCSIINX Bpe]l 3J0POBBIO YETIOBEKA M OKpYIKalollel cpeie.

4. ba3osble TpeOOBaHUS K NPEeNoJIaBaAHUI0 Y4eOHOr0 Kypca, K ¢popmupoBanuio OYYH.

Pabouas mporpamma mnpeaycMaTpuBaeTr (OpMHpOBaHHE Y ydalluxcsi OOIIey4eOHbIX YMEHUU U
HABBIKOB, YHUBEPCAIBHBIX CIOCOOOB JESATEIBHOCTH M KIIOUEBHIX KOMIIETCHIMA. B 3TOM HampaBieHUH
npuopumemamu st yaeOHOTO npeamera « XUMHs» B CTaplIeil Koie Ha 6a30BOM YPOBHE SIBISFOTCS:
-YyMEHHE CaMOCTOSATEIbHO U MOTHBHPOBAHHO OPraHM30BHIBATH CBOIO IMO3HABATEIIBHYIO NIEATEIBHOCTH (OT
MMOCTAaHOBKHU LIEJH JI0 MOJYUYEHHUS U OLIEHKH Pe3ylIbTaTa);
-HCIIO0JIb30BAHKE YJICMEHTOB IPHYUHHO-CIICICTBEHHOTO B CTPYKTYPHO-(QYHKITMOHATHLHOTO aHAJIH3a;
-OIpeieJICHHE CYIIIHOCTHBIX XapaKTePUCTUK U3y4aeMOro 00beKTa;
-YMEHUE Pa3BePHYTO 0OOCHOBBIBATE CYXICHHUS, JaBaTh OMPEICICHHS, TPUBOIUTH JIOKA3aTCILCTRA;
-OlICHUBAaHNE M KOPPEKTHPOBKA CBOETO MOBEJACHUS B OKPYXAIOIUIEH cpelie, BBHIOJIHEHUE B MPAKTUYECKON
NESTEILHOCTH U B TIOBCETHEBHOM JKU3HH IKOJIOTHUECKUX TPEOOBAHUI;
-HCTIOJIb30BaHHE MYJIbTUMEIUHHBIX PECYpPCOB U KOMIIBIOTEPHBIX TEXHOJOTHH g 00pabOTKU, Mepenauu,
cucTeMaTu3anuu MHPOpMALMK, co3laHus 0a3 JaHHBIX, MPE3CHTAIMH PEe3yJbTAaTOB IO3HABATEILHOW U
MIPAKTUYECKON JACSITeTbHOCTH.

5. MeTtoanyeckue peKOMEHAANMH U TEXHOJOTHYeCKUe MOAXO0/bI;

B xome mnpenonaBaHus XUMUM B CTaplieil IIKOJE€ B LEMIX pealu3allud  JMYHOCTHO-
OPUEHTUPOBAHHOIO TMOJX0/Ja B OOYyYEHMM YYalMXCS MIKOJBI-MHTEpHATa MWCIOJIb3YIOTCA CIEIYIOIIHe
oOpa3oBaTeNbHbIE  TeXHOJIOTHHM:  370pOBbecOeperaronme, MOAYJIbHO-0JI0UHble, WH(GOPMALMOHHO-
KOMMYHHUKAI[MOHHBIE, TECTOBBIE, YPOBHEBOW nuddepeHuanuy, rpyninoBoi AesTeIbHOCTH, OpraHu3aluu
CaMOCTOSITENIbHON pabOThI, HCCIEI0BATENbCKHE.

JUis  1oCTHXKEeHMs TOCTaBICHHBIX 00pa3oBaTeNbHbIX, BOCIUTATENbHBIX M Pa3BUBAIONIIUX LEJeH
UCTOJNB3YIOTCS  METOABbI  OOYYeHMS.  clOGecHble,  HANAOHble,  NPAKmMuyecKue;  NOUCKOBble;
uccnedosamenvckue; penpooyKmueHble.

A Takke HCHOJB3YIOTCS pa3iuuHble (opMblI 00y4YeHMs: JEKIus, ceMuHap-npakTukyMm, MKT-
Mpe3eHTalMs], XUMUYECKUI JUKTAHT, pa3IMYHbIC BUJIbl CAMOCTOSATENBHBIX paboT, TECT, 3a4eT.

B 6;104HO-MOyTbHOM TEXHOJIOTUH IPUOPUTETHBIMU SIBIISIFOTCS (POPMBI:

Ypox — nexyus. B TeueHHne NByX 4acOB M3JIAaraeTcs BECh TEOPETHMUECKMM Marepuan Tembl. Ha
OCHOBE (ppOHTAJIbHOM Oecesibl C KJIacCOM, MPHUBJICYEHUE YYAIIUXCS K OOBSICHEHUIO YUUTENb BBISICHSET, KaK
YCBaMBaIOTCS BONPOCH TeopuH. JlocTikenuto 6osee 3pPeKTUBHOIO KOHEYHOTO pe3ysbTaTa ClioCOOCTBYIOT,
3JIEMEHTHI TIEPBUYHOTO KOHTPOJIS (HApUMeEp, OTBETHI HA BOMPOCHI, TUKTAHTHI, TECTHl U T.1.) Ha atux xe
ypOKax paccMaTpUBAIOTCS Clydyau MPUMEHEHHS BONPOCOB TEOPUU K BBIMOJHEHUIO HECIOXKHBIX 3aJaHMM.
OO0pa31bl peleHnii MoKa3bIBaeT yUUTEIb WM HanOoJiee MOATOTOBIEHHBIN yUUTeIeM yJyaluics. Yyamuecs
IIPU 3TOM KOHCIIEKTHUPYIOT JIEKIUIO.

Ypox - npakmuxym. OcHOBHas 3a/1a4a ypOKOB NPAKTUYECKUX 3aHATUHI 3aKJIIOUAETCS B 3aKPEIJICHUH
U yriayOJIeHUM TEOpeTHYECKOro MaTepuana M3J0XKEHHOro Ha jekiuu. Ha ocHoBe ompoca ydammuxcs U
MOBTOPEHUS] BOIIPOCOB TEOPUU HAa HECKOJBKUX YpOKaX Y4YHMTENb JOOMBAETCS TOTO, YTOOBI BCE ydalluecs
YCBOMWJIM OCHOBHBIE BOIPOCHI TEOPHUH HA YPOBHE MPOTPAMMHBIX TpeOOBAHUU. 37€Ch K€ OCYIIECTBISETCS
muddepeHpoBanHas padoTa ¢ Y4eTOM HHTEpeca KaKJ0ro YUeHUKa, BHIPAOATHIBAIOTCS YMEHUS U HAaBBIKU
COCTABJICHUS] OCHOBHBIX THUIIOB XMMMYECKMX YpPaBHEHMH W PELIEHHUS THUIOBBIX XMMHUYECKHX 3a7ad.
OOcyknaloTcss HECKOJIBKO MaTeMaTH4YeCKUX BapUaHTOB pEIICHUS OMOPHBIX (KIIOYEBBIX) 3ajad, HX
odopmIieHHE.




Hcnonb3ysl AMJAKTHUECKUH MaTepuan U APyrue mocoous, NpOBOJUTCA CAMOCMOAMENbHASL paboma
obyuarowezo xapakmepa ¢ TOCIEOYIOIIUM OOCYXIECHUEM pe3ylbTaTOB Ha 3TOM XK€ YpPOKE, BeAeTcs
UCTIpaBJICHUE OMINOOK.

Ypokx — 3auem. Ilpu mpoBeneHUU 3ayeTa, BOMPOCHl TEOPHHM K 3aUeTy U MPAKTUYECKUE 3aJaHUS
M3BECTHBl Yy4YalleMycsl 3apaHee HE MeHee, 4YeM 3a TpU HEOeNu JO Hero. Yuyaliuecs IO0Jy4aroT
WHIUBUAYAJIbHbIE 3aJaHusl 1Mo TeMe. /[ moiydeHusl MOJOKHUTENbHOM OLIEHKH, yJalleMycs HaJo 3HaTb
BOIIPOCHI TEOPHH (3aMucaTh Hy>KHbIE (POPMYIIbI, HOHUMATh HX CMBICII, pacCKa3aTh O COJCPKaHMH BOIIPOCA).

Oco0eHHOCTH OPTONEAMYECKOTO PEKUMa MIKOJbI-MHTEpPHATa ISl OOJIBHBIX CKOJIMO30M YyYallluXCs
YUUTBIBAIOTCS B BbIOOpE NpPHEMOB OO0Yy4YeHHsl Ha YypOKax: TIPOBEJCHHE B TEYCHHE Yypoka 2-3
(bU3KYIBTMUHYTOK, COOJIIO/IEHUE PEKMMA KOHTPOJISL HaJl OCAHKOM yUYeHHKa MPHU padoTe 3a y4eOHBIM CTOJIOM.

B kauectBe MeTOnMYECKOH W HMH(POPMALMOHHOW TOAJIEPKKH HCIOIB3YIOTCS WHTEPAKTUBHBIC
HarJBsIHBIe TToco0us, pecypckl HTepHeTa, ¢ona nudpoBbix obpazoBatenbHbix pecypcoB (LIOP) Llentpa
MOBBIIEHUS KBaTM(PUKALIUU ¥ MHPOPMAITMOHHO-METOAMYECKOW paboThl T. MarHUTOropcka M IMIKOJIBHON
MeIHaTeKH.

CdopmupoBannsle y yuammuxes 3YH u OYVYH B pesynbrare o0yuenuss xumuu B 10-11 kiaccax
TECHO CBSI3aHbI CO CIENYIOUIMMU NPEAMETAMU

MAaTeMaTHKA: CBS3b MEXy BEJIMUYMHAMH MAacChl M YHCIOM MOJIEH BELIECTBA, MEXIY KOJIUYECTBOM
BEIIECTBA M TEIUIOBOM DJHEPrueH, BBIACIMBIICHCA WM IIOTJIOTMBLICHCS B PE3YJbTaTe XHWMHUYECKOIO
B3aMMOJICUCTBHUS, BBIPAKACTCS MHPSAMOI HPONMOPLUUOHATIBHONW 3aBUCHMOCTBIO Y = Kk*X.  OOparHas
HPOMOPIMOHATBLHOCT Y=K/X BBbIpa)kaeT CBSI3b MEXKJAY MAacCOM pacTBOpa M €ro KOHILEHTpAlUeH Mpu
pa30aBIeHMM WIM ylapuBaHUM pacTBopa. Hambosnee yacTo Ha ypokaX XMMHUU HPOM3BOJATCS Pacuérhbl C
UCIIOJIb30BAHNUEM HOHATUIN IPOLIEHTY, «IIPOIOPLUL», «ypaBHEHHEN.

unpopmartuka u UKT: nHaBeiku ncnosns3obanus LIOPoB (BupTyanbHble 1a00paTopuu, 3J€KTPOHHBIE
Y4eOHMKH, SHIUKIONEINH, CIIPABOYHUKH), paboThl B MIHTEpHETE NIPU CO3MaHUU MPE3CHTAINI 1 HAITMCAHUS
pedepaToB U HayyHO-UCCIIEA0BATEILCKUX PAOOT.

OnoJsiorus: 3HaHue OMOJIOTMUYECKOMN PO XMMUYECKHUX AJIEMEHTOB (MUKPO- M MAaKPOAJIEMEHTOB) U UX
COEZIMHEHUH B pa3InYHbIX OMOJIOTMYECKUX Mpolieccax (reHeTHKa, MeTaboIu3M U T.11.).

¢pu3uka: 3HaHME OOIIMX OOBEKTOB M3YyUEHHUs, TAKMX KaK BEIIECTBO, €0 CTPOCHHE M CBOICTBa Ha
MHKpPO- ¥ MAaKpOypOBHSX OpraHM3alMM. 3HaHWUA (PU3MUECKUX 3aKOHOB COXpaHEHHs (Macchl, 3apsna,
SHEPru¥) U TMPUHIMIA MHUHUMYMa [OTEHIUAJIbHON SHEPruu HCIOJIB3YIOTCA ISl  COCTaBJICHUS
MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUH PEaKLUi, TEPMOXUMUYECKUX YPAaBHEHUH.



MECTO KYPCA XUMHUHU B YYHEBHOM IIVIAHE

B yueOHOM miiaHe Ha u3yucHHe XMMUHU B 11 Kacce 0OTBOAUTCS 2 yueOHBIX Yaca B HEJEIIO); BCero 68
YUeOHBIX 3aHSATHH.

Pacnipenenenue BpeMeHH MO TeMaM MPOTrPaMMbl 1aHO OPUEHTUPOBOYHO. YUUTENb MOKET U3MEHSTh
ero B Ipejenax roJoBoi CyMMbI yacoB. Pacmpenenenue 4acoB o TemaM 0azupyeTcs Ha OCHOBE aBTOPCKOM
nporpammbl  H.H. Tapwi(ABTOpckas mporpamma: Xumus. PabGouwme mnporpammsbl. [Ipenmernas mHHsS
yuebnukoB I'. E. Pymsutuca, @. I'. ®enpamana. 10 — 11 xmaccwt / H. H. T'apa. — 2-e u3z., gon. — M. :
ITpoceemenwue, 2016.).

TakuMm oOpasom, B 11 kitacce mporpamMma paccuuTaHa Ha 68 4acoB, U3 pacyera - 2 yuyeOHBIX 4aca B
HEZeJI0, U3 HUX: JAJIs IPOBEICHUS KOHTPOJIBHBIX - 5 4acoB, MpakTuyeckux padot - 10 yacos, 1abopaTOpHBIX
OTIBITOB — ©.

Pabouas nporpamma opueHTHpOBaHA HA YUYCOHUK:
Pyosumuc I.E., @envoman @.I. Xumua. Ocuoevl oowen xumuu. 11 xnacc. Mockea,
Ilpoceewenue, 2016 2.

TPEBOBAHMA K YPOBHIO ITOAI'OTOBKH OBYYAIOIIUXCA HA CTYIIEHHU
CPEJHEI'O (ITOJIHOI'O) OBPA3OBAHUA

B pesynbrare nzydenus XumMun Ha 6a30BOM YPOBHE YUCHUK JTOJDKEH

3namv/noHumamas:

- GavicHellue Xumuyeckue HNOHAMUA. BEIIECTBO, XUMHUYECKHMU JJIEMEHT, aTOM, MOJIEKYa,
OTHOCUTEJIbHBIE aTOMHAas W MOJIEKYJsIpHAs MAacChl, MOH, aJUIOTPONMS, M30TOIbI, XUMUYECKAs CBS3b,
AEKTPOOTPHUIIATEIILHOCTh, BAJICHTHOCTD, CTCIICHb OKHCIICHUS, MOJIb, MOJISIPHAS Macca, MOJISPHBIA 00BeM,
BEILIECTBA MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUS, PACTBOPbBI, AJIEKTPOJIUT U HEIIEKTPOJIUT,
AJIEKTPOJUTHAYECKAs JUCCOLMALNS, OKHCIHWTENb W BOCCTAHOBHUTENb, OKHCICHHE M BOCCTAHOBJICHUE,
TerioBol 3(hdeKT peakiuu, CKOPOCTh XHWMHUYECKOM peakIMH, KaTallu3, XUMHUYECKOe paBHOBECHE,
YTJIEPOJIHBIN CKeNeT, G YHKIIMOHATbHAS TPYITa, H30MEPHSs, TOMOJIOTHS;

- OCHOGHbIE 3AKOHbl XUMUU: COXPAHEHUS MACChl BEUIECTB, ITIOCTOSHCTBA COCTAaBa, MEPUOAUYECKUMN
3aKOH,;

- OCHOGHbBlE Meopuu XUMuu:. XUMUUYECKON CBS3H, DJIEKTPOJUTHUYECKON IHUCCOLMALUU, CTPOEHUS
OPraHNYEeCKUX COCTUHECHUI;

- 6aIICHElUe 6eueCmea U Mamepuaipl: OCHOBHBIC METAJUIBI U CILIABBI, CEpHAsl, COJIsIHAsA, a30THAS
M YKCYCHasl KUCJIOTHI; IEJI0YH, aMMHAK, MUHEpaJIbHBIC yIOOpEeHMs, ME€TaH, DTHJICH, alleTHJICH, OCH30I,
3TaHOJ, JKUPBI, MBI, TTIOKO3a, caxapo3a, KpaxMali, KieTyaTka, OeNKHU, UCKYCCTBEHHbIE U CHUHTETHUECKHE
BOJIOKHA, Kay4yKH, IJIACTMACCHI;

ymembw:

- Ha3vleamp U3YYCHHBIE BEIIECTBA IO «TPUBUATIBLHOW WIN MEXKIYHAPOIHON HOMEHKIIATYPE;

- onpedenamp: BaJCHTHOCTb U CTENEHb OKUCIECHUS XUMUYECKUX 3JIEMEHTOB, TUII XUMHYECKOU CBS3HU
B COCIWHEHMSX, 3aps] HMOHA, XapakKTep Cpeabl B BOAHBIX PACTBOpPAaX HEOPraHMYECKUX COEIUHEHUM,
OKUCJIIUTENb M BOCCTAHOBHUTENb, IPUHAJICKHOCTh BEIIECTB K pa3JIMYHBIM KJjaccaM OpPraHUYECKHX
COCITMHCHHIL,

- XapaKkmepu306ams: SIEMEHTHl MAJbIX NEPUOAOB M0 UX MOJIOKEHUIO B MEPUOAUYECKON CUCTEME
JI.. MenneneeBa; oOmMe XHMHYSCKHE CBOWCTBA METAUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX M OPraHUYEeCKUX COEAUHEHMI; CTPOCHHME M XUMHUYECKHME CBOWCTBA HW3YUYEHHBIX
OPraHNYE€CKUX COCTUHECHUI;

- 00bACHAmMD: 3aBUCUMOCTb CBOWCTB BEILIECTB OT UX COCTAaBa M CTPOCHHUS; MPUPOAY XUMHUECKOU
CBS3M (MOHHOM, KOBAJIEHTHOW, METa/NINYECKOW), 3aBUCHUMOCTh CKOPOCTHM XHUMHUYECKOW peakuuu u
MOJIOKEHUS XUMHUECKOTO PABHOBECHS OT PA3IMYHBIX (DaKTOPOB:

- GbINOJIHAMbB XUMUYECKHM SKCHEPUMEHT MO PACHO3HABAHMIO BAKHEWUIINX HEOPTraHWYECKHUX U
OpraHUYeCKHUX BELIECTB;



- NP0B80OOUmMb CAMOCTOSTENIBHBIM MOUCK XMMUYECKOH MH(POPMALUU C UCHOJIH30BAHUEM PA3IUYHBIX
HCTOYHHUKOB (HAy4HO-NIOMYJIAPHBIX W3/aHUI, KOMIBIOTEpHBIX 0a3 [aHHBIX, pecypcoB IHTepHera);
UCIOJIb30BAaTh KOMITBIOTEPHBIE TEXHOJOTHH Ui 00paOOTKM M Iepenadyd XUMUYecKoil mHpopMaiuu u ee
IIPEJCTABICHUS B PA3IMYHBIX (hopMax;

UCNnONb306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 HNPAKMUYECKOU O0eAmenbHOCmU U
NOBCEOHEGHOIL HCUZHU OTIA:

- 00BSICHEHUSI XUMUYECKUX ABJICHUN, IPOUCXOASIINX B IPUPOAE, ObITY U Ha IPOU3BO/ICTBE;

- OIPEJIETICHNUs] BO3MOXKHOCTH IMPOTEKAHUS XUMHUYECKHMX IIPEBPALICHUM B Pa3JIMYHBIX YCIOBUSAX U
OLICHKH HX IOCJIEICTBUM;

- 9KOJIOTMYECKH IPaMOTHOI'O IIOBE/IEHUS B OKpYXKalOLIeH cpene;

- OLICHKH BIIMSHUS XUMUYECKOTO 3arpsi3HEHUS OKPYXKAIOIIEH Cpelibl Ha OPraHU3M Y€JIOBEKA U ApyTrue
KUBBIE OpraHU3MBl;

- Oe3omacHOro oOpalieHuss ¢ TOPHOYMMU U TOKCHYHBIMH BELIECTBAMH, J1aOOpPaTOPHBIM
o0opynoBaHUEM;

- IPUTOTOBJICHHS PACTBOPOB 3a/laHHON KOHLIEHTPALMU B OBITY M Ha POU3BOJICTBE;

- KPUTHYECKOW OILIEHKU JOCTOBEPHOCTH XHMHYECKOH HMH(MOpMAIMH, TOCTYHAIOMEH M3 Pa3HBIX
HCTOYHUKOB.

COJAEP)KAHUE TEM YYEBHOI'O KYPCA

Tema 1. BaxkHeiilnne XuMuyecKHe MOHATHS U 3aKOHBI (8 yacoB)

AtoM. Xumuueckuii anieMenT. M3otonsl. [IpocThie U CIOXKHBIE BEIIECTBA.

3aKOH COXpaHEHUs MacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPALLEHUS SHEPTUHU MPU XUMUYECKUX
peaknusx, 3aKOH IIOCTOSHCTBA cOCTaBa. BemecTsa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS.

ATOMHBIE opOuTany, S-, pP-, d-, f-aexkTporbl. OCOOEHHOCTH pa3MEeNIeHHUs 3JEKTPOHOB MO0 OPOUTAIISAM
B aTOMax MaJbIX M OOJBIIUX TMEPHOJIOB. DHEPreTUYECKUe YpPOBHU, MOAYPOBHU. CBSI3b MEPUOIUIECKOTO
3aKOHA U TMEPUOJAMYECKON CUCTEMBbl XMMHYECKUX JJIEMEHTOB C TEOopuen cTpoeHusi atoMoB. KopoTkuii u
JUTMHHBIA ~ BapHaHThl TaOJHMIBI XUMHUYECKHX dJeMeHTOB. I[lonokeHne B TEPHOIUYECKOM CHCTEME
XMMHUYECKUX AJIEMEHTOB BOJAOPOA, JIJAHTAHOUOB, aKTHUHOMOB U UCKYCCTBEHHO IOJIYYEHHBIX 3JIEMEHTOB.

BaneHTHOCTP M BaJEHTHBIE BO3MOKHOCTH aTOMOB. [leproanyeckoe HM3MEHEHUE BAJEHTHOCTH W
pa3sMepoB aTOMOB.

PacuetrHble 3agaun. Brrunciienue Macchbl, 00beMa WM KOJIMYECTBA BELIECTBA IO M3BECTHOM Macce,
00BEMY WJIM KOJHMYECTBY BEIIECTBA OJTHOTO M3 BCTYMUBIINX B PEAKIUIO WM MOJYYHUBIIUXCS B PE3ylbTaTe
peakIuu BEUIECTB.

Tema 2. CTpoenne BemecTBa (7 4acoB)

Xumudeckasi CBsi3b. BUIBI 1 MEXaHU3MBI 00pa30BaHUsl XUMHUECKOM CBsi3U. MonHas cBsi3b. KaTnoHsl
n aHuoHbl. KoBaneHTHass HenosisipHas CBsi3b. KoBajeHTHash MOJIIpHAas CBSI3b. DJIEKTPOOTPULATEIBHOCTD.
Crenenp okucneHus. Meramndeckas cBs3b. BomoponHas cBsi3b. [IpocTpaHCTBEHHOE CTPOECHHE MOJIEKYH
HEOPraHMYECKUX U OPraHUYECKUX BEILECTB.

Tunbel KpUCTAIIMYECKUX PEIIeTOK M CBOWCTBAa BewIecTB. I[IpUYMHBI MHOroOOpas3usi BEIIECTB:
HU30MEpUsl, TOMOJIOT U, aJUIOTPOIIHS, U30TOIHA.

JemoncTpauuu. Mosiein HOHHBIX, ATOMHBIX, MOJIEKYJISIPHBIX U METAUINYECKUX KPUCTATUTMYECKUX
pemerok. D dext Tungans. Moaenu MOeKyI H30MEPOB, TOMOJIOTOB.

PacueTHble 3agaun. Brruricienre Macchbl (KOJIMYECTBA BEIIECTBA, 00beMa) MPOAYKTa peaKkIiuH, ecliu
JUISL €T0 TIOJIYYEHHUSI 1IaH PACTBOP € ONPEIEIEHHON MAaCCOBOM J10JI€M MCXOHOTO BEIIECTBA.

Tema 3. Xumuueckue peakuuu (7 4acoB)

Knaccudukanmst XuMUUeCKUX peakifii B HEOPraHMIECKOW M OPTaHMIECKOU XUMUMU.

CKOpOCTh peakiiy, ee 3aBUCUMOCTh OT Pa3IMYHbIX (PAKTOPOB. 3aKOH ACUCTBYIOUIMX Macc. DHEPTus
aktuBanuu. Karanm3 u karammzatopbl. OOpaTUMOCTh peakiuil. XuMudeckoe paBHoBecue. CMmelieHue



paBHOBecHs oA JeiicTBueM pa3nuuHbiX (aktopos. [Tpunnun Jlelllatense. [Ipon3BoacTBO CEPHOI KUCIOTHI
KOHTAKTHBIM CIIOCOOOM.

JleMoHcTpanum. 3aBUCUMOCTh CKOPOCTH peaklUu OT KOHIEHTpallMu U TeMiieparypbl. Paznoxenue
IIEpOKCHUJIa BOJOPOAA B IPHUCYTCTBUM KaTaiu3zaropa. OmpeneneHue Ccpelbl pacTBOpa C IOMOIIBIO
YHHUBEPCAJIHHOTO HHIUKATOPA.

JlabopaTopHubie onbIThl. IIpoBeneHne peakuuii HOHHOrO OOMEHa Ul XapaKTEPUCTUKH CBOMCTB
ANEKTPOJIUTOB.

IIpakTnyeckas padora. BiusHue pa3nnuHbix (pakTOpOB HA CKOPOCTh XUMHUYECKOHN PEaKIIHH.

PacuerHble 3a1aun. Briuucienue maccol (KoIMYecTBa BellecTBa, 00beMa) MPOIyKTa peaKkIuU, eCiu
M3BECTHA Macca UCXOIHOTO BEILECTBA, COAEPIKAIIETO ONPEIEICHHYIO A0 IPUMECEH.

Tema 4.PacTtBopbl (7 4acoB)

Hucnepcusie cuctembl. Mctunnable pacTBOpbl. CrocoObl BBIpaXEHUS KOHIEHTPALMU PACTBOPOB:
MaccoBasi J10Ji paCTBOPEHHOIO BELIECTBA, MOJIApHasi KOHIeHTpalus. KomouaHsie pacTBOpbI. 301U, TeIH.

OnekrponauTuueckas auccounanus. CuwibHble U cialble 3IEKTPOIUTHL.  Kuciomuo-ocHogHvle
gzaumooeticmeus 6 pacmeopax. Cpela BOJHBIX PACTBOPOB: KHCJas, HEUTpaibHas, mienodHas. MonHoe
npoussedeHue 600vl. Bogopoanslii mokaszareins (PH) pacteopa.

T'uoponu3s opeanuueckux u HeOpP2aHUUecKux coeouHeHull.

IIpakTuyeckas padora. [IpuroroBienue pacTBopa ¢ 3aJJaHHON MOJISIPHON KOHIIEHTpaIuen

Tema 5.9/ekTpoxumMmuyeckue peakuuu (5 4acos)

XUMUYECKHME MCTOYHMKM TOKa. Psii CTaHAAPTHBIX 53JIEKTPOJHBIX MOTEHIHUAIOB. OJIEKTPOJIU3
pPacTBOPOB U paciiaBoB. [louamue o koppozuu memannos. Cnocobwl 3auumol om KOppO3U.

Tema 6. MeTauibl (12 yacos)

[TonokeHne METAIJIOB B MEPUOAMYECKONW CHUCTEME XUMHUYECKHX 3JeMeHTOB. OOmue cBoiicTBa
METAJUIOB. DIIEKTPOXUMUYECKUN P HATPsHKEHUH MeTaioB. O01IKe criocoObl MOJIYyYeHHS METAILIOB.

0O0630p METAIJIOB INIABHBIX MOATPYII (A-TrpyIi) NepHOIUIECKON CUCTEMbI XMMUYECKUX 3JIEMEHTOB.

0O0630p MeTtamioB raaBHeIX noarpynn (b-rpyrmm) nepuoanyeckoi CUCTEMbl XMMHUECKHUX 3JIEMEHTOB
(Menb, IUHK, MUMAaH, Xpom, JHceie3o, HUKelb, NIAmuHa).

CrnnaBbl METAJIIOB.

OKcuBI ¥ THIPOKCH]IBI METAJLIIOB.

JMemoncTpanuu. O3HaKoOMJICHHE C oOpasllaMM METAJJIOB M WX coeauHeHui. B3anmoneiicTBue
LIEJIOYHBIX M IIEJOYHO3EMENBHBIX METAJUIOB C BOAOH. B3ammonencTBHE MeAM C KHCIOPOAOM M CEpOM.
Onextponu3 pactBopa xyuopuaa meau (I1). OnbITe M0 KOPPO3UH METAIIIIOB M 3aIIUTE OT HEe.

JlaGopaTopHble onbITbl.B3aumoseiicTBue IMHKa M JKelle3a € PacTBOPaMM KHCIOT U ILEIOYeH.
3HaKOMCTBO C 00pa3liaMy METaIOB U UX pyAaMH (padoTa ¢ KOJIEKIHUIMH).

Pacuernble 3agauu.PacueTsl M0 XMMHYECKUM ypaBHEHUSIM, CBSI3aHHBIE C MAaCCOBOM JI0JI€H BBIXOAA
MIPOJYKTA PeaKuu OT TEOPETUUECKH BO3ZMOXKHOTO

IIpakTyeckas padora. Pemenne skcnepuMeHTANbHBIX 3a4a4 110 Teme «MeTapm.

Tema 7. Hemeraminl (10 yacos)

0O0630p cBoicTB HeMETALTOB. OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIC CBOMCTBA TUITMYHBIX HEMETAIIOB.
Oxcunpl HEMETAIIIIOB U KMCIIOPOI0COAEPIKAIINE KUCIOThl. BoopoiHbIE cOEAMHEHNS HEMETAIIIOB.

JemoncTpanun.O6pasiel HeMeTauioB. OOpa3ibl OKCHIOB HEMETAIOB M KHCJIOPOJCOIEPKAITUX
kuciaot. ['openue cepsl, pocdopa, xkene3a, Maruus B KUCIOPOJIE.

JlabopaTopHble ONbITHI. 3HAKOMCTBO C 00pa3IiaMyd HEMETAILIOB M UX MPUPOTHBIMHU COSAMHEHUSIMU
(pabota ¢ xoyutekuusAMu). PacriosHaBaHue XJIOpUAOB, Cylb()aToB, KapOOHATOB.

['eHeTnyeckas CBSI3b HEOPTraHMUYECKUX M OPraHUYECKHX BELIECTB.

IIpakTnyeckas padora. Pemenne skcnepuMeHTANbHBIX 3a1a4 10 TeMe « Hemerayib.

Tema 8. Xumus u )Ku3Hb. (54.)

X¥MHS B TIPOMBIIUICHHOCTH. [TpHHIIAITEI XMMHYECKOTO MPOU3BOACTBA. XUMHUKO-TEXHOJIOTHYCCKUE
MIPUHIIMITBI TIPOMBIIUICHHOTO MOTY4YeHHsI MeTauioB. [Ipon3BoacTBo uyryHa. [Ipon3BoacTBo crany.

XuMmus B ObITYy. XUMHUYECKasl TPOMBIIUICHHOCTh M OKpY Kalomias cpefa.
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IpakTukym 7 4). PemeHue 3KCIepUMEHTAIbHBIX 3aJad MO HEOPTraHWYECKOW XHMHH; pPEIICHUE
OKCIICPUMCHTAJIbHBIX 3aJda4 II0 OpFaHI/IquKOﬁ XUMHHU; PCIICHHUC TMPAKTUYCCKUX PpaCUYCTHBIX 3aaa4v,
MoJIyuyeHue, coOrupaHue 1 pacrio3HaBaHKe ra3os.

TEMATHYECKOE IINIAHUPOBAHUE

No HanmenoBanwue paznenoB u | YueOHbie | KoHTposibHBIC [IpakTrueckas 4acThb
pasnena TeM Y4achl paboThI nabopaTopHbIe | MPAKTUYECCKHE
U TEM OIIBITHI paboThl

1. Baxueiimume XumMudyecKkue 8 1 - -
MOHSTHS U 3aKOHBI

2. CtpoeHue BeniecTBa 7 1 - -

3. XHUMHYECKUE PEeaKIun 7 - 2 -

4. PactBopb! 7 - 1 1

5. DNEKTPOXUMHUYECKHE ) 1
peaKINH

6. MeTaiib 12 1 1 1

7. Hemeramisl 10 1 2 -

8. XUMUS U )KU3HDb 5 - - -

9. [TpakTikym,060011€H1E 7 1 - 5
Hroro: 68 6 6 8

Kpurepun u HOpMBI OLIeHKHU 3HAHUH M YMEHUH 00y4aromuxcs

KonTponb pe3ynbratoB oOyueHUs SBISETCS OJHOM U3 Ba)KHEHIIMX KOMIIOHEHTOB IIpoLecca
oOyyeHuss xuMuHu. B mporecce oOydyeHus JOKHBI OBITh YCTAaHOBJIEHBI YETKHE B3aUMOCBSI3U MEXKAY
HNOHATUSAMH, (popMupyeMbIMH y ydamuxcs. VIMeHHO TakuM 00pa3oM y HHUX CO3/aeTcsl omnpeiesieHHas
cucrema 3HaHui. Kaxxnas HoBasi TeMa paccMaTpUBaeTCs JIMLIb I10CJIE TOTO, KAK YYUTENb IPOBENET KOHTPOIIb
OLICHMBAHUS YPOBHS YCBOCHHS IIOJIYYEHHBIX 3HAHUM IS BOCIPUSATHS HOBOIO Marepuana. BwlronHeHue
KaKuX-TM00 YIpaKHEeHUH IO HOBOM TeMe CcHocoOCTBYeT O0ojiee IOIHOMY, OCO3HAHHOMY YCBOEHHIO
MaTepuana, CO3JaeT yCcaoBHs JUIsl (GOPMUPOBAHUS Y YUAIIUXCSI CUCTEMbl XUMUYECKUX TMOHSATHH, JIOTHYECKU
CBSA3aHHBIX JAPYT C APYTOM.

KoHTpone 3HaHM# ydanuxcsl AOJKEH NPOBOAMTHCS YUUTEIEM CUCTEMATH4ECKU. BHIBI KOHTPOISA
MOTYT OBITh MPONKCAaHbl B FOOBOM TEMAaTWYECKOM IJIAHUPOBAHHMH, a TAK)KE B IUIAHE U KOHCIEKTE ypoKa.
OpueHTupoM Al yuyuTelss XUMHUU JOJDKHBI ObITh MMEIoIIMecss B Iporpammax pyopuku «JlocTmxeHue
IIPEIMETHBIX, METAIIPEAMETHBIX U IMYHOCTHBIX PE3YyJIbTaTOB.

Kinaccudukaimm BUIOB KOHTPOJIS PE3YILTATOB 00VYESHUS XUMUU
1. Tlo mecty B yu4eOHOM ITpOIIECCE

BBOQHBII\/'I AKTVaJ'II/ISaI_II/IH OITIOPHBIX HUJIN [IpeaBapUTEIbHBIN KOHTPOIb OCYIIECTBISIOT IS
KOHTPOJIb OCTATOYHBIX 3HAHUM 110 TEME AUarHoCTUuKNu

HCXOAHOI'0 YPOBHS 3HAHUM M YMEHHUM IIKOJIHHUKOB,
HO3TOMY IIPHUMCHIACTCA B HAYAJIC V‘—IC6HOFO roga, nepea
HU3YYCHUEM HOBOI'O pa3acjia Uikl TEMbI

Tex Hit KOHTDOHL YCBOCHUA V‘-IGGHOTO [IpoBoauTCs yUnTEIeM Ha IPOTSKEHUH BCETO
KOHTPOJIb mMarepuajia B XoJ€ V‘—IC6HOI‘O 3aHATHA C IICIBKO OTCICKMUBAHNUA KAa4CCTBA
NO3HAaBaTCJIbHOT'O IIPOHCcCa YCBOCHUS XMMHYSCKHUX 3HAHUN ¥ YMEHUMN

PACCMOTPCHHLBIX HA YPOKEC




TemaTuueckut Hrorosas npoBepka o TeMe [IpoBoauTcs IOCae U3Y4EHUs KAKOr0-IM00 KPYIIHOrO
KOHTPOJIb yu4eOHOIr0 MaTepraia paszeaa Kypca, Kak IpaBujio, B KOHIIE YETBEPTH,
OJVIOAUS, TPUMECTPA, YYEOHOTO roa

HTorosslii By KOHTPOJIS YCBOEHUS IIpoBoauTcs B hopMe UTOTOBOU KOHTPOJILHOM
KOHTPOJIb yu4eOHOIr0 MaTepualia 3a BECh paboOTEI/KOHTPOABLHOIO TecTa Wi B hopme I'MA winun
Kypc 00yueHus EI'D

1. Ilo ¢opme mpoBeEHHUS.
* nauBrunyaibHBIN.
* OpouTanbHblii (MAaCCOBLIM).
2. Ilo cnoco0y opraHu3almu.
* YCTHBI.
* [IncbMEHHBIHN.
e[ [paKTHYCCKHUA.

OueHuBaHue yCTHOTO OTBETA

NupuBuayanbHblii KOHTPOJIb PE3ylIbTaTOB MOXKET MPOBOAUTHLCS HA YpOKe Kak B (hopMe KPaTKOro
onmpoca ¢ mecta (ppoHTanpHAs KOHTpoJMpyromas Oecena), Tak U B BHJC 0OCTOSATENbHOI NMPOBEPKH
3HAHUI W YMeHUH Yy JOCKH. DTOT BHUJ ompoca (MHIMBUAYAIbHBIN) MOXHO IPOBOAUTH HAa JTamax
aKTyaJIM3alliy 3HAHWUW, W3Y4YCHUS HOBOTO MaTepuasa, 3aKpeIUIeHHs] M COBEPUICHCTBOBAHUS 3HAHUM H
MIPOBEPKU YCBOGHHUS HOBOrO Marepuasia. Bompockl yuuTens i KpaTKOro Omnpoca JOJDKHBI OBbITh
JAaKOHWYHBI, CPOPMYIUPOBAHBI B TIOHATHBIX YYCHHKY TEpMHUHAX W TpeOoBaTh Kparkoro oteera. s
SKOHOMHMHM BPEMEHM MOYKHO HCIOJIb30BaThb KapTOYKHA C BOIPOCAMU, HA KOTOPHIE YYEHUKH TOTOBSITCS
OTBETHUTH Y JTOCKH.

Bo Bpems orBera yuwamerocs Uil JOCTHXKEHHS YCTOMYMBOTO BHUMAaHUs Kjlacca IOJIE3HO
MPEAYCMOTPETH MOCIEAYIONIEe 32 OTBETOM PEIIEH3UPOBAHUE CO CTOPOHBI IPYTUX YUaAIIUXCsl, UCTIPABICHUE
JOMYIIEHHBIX OMIMOOK, TOTIOTHEHUE.

[Ipu npoBeaeHNN onpoca JAOMYCKAeTCs 3a7aBaTh yJalleMycsi HaBOSIINE BOMPOCHI ISl TOTO, YTOOBI
MoOMOYb €My Cc(hHOpMYIHpOBaTh CBOM MBICIU. MOTYT OBITh U JIOTIONHUTENBHBIE BOMPOCHI, €CIU OHHU
HEOOXOUMBI JUIsI MPEJCTOSIIEr0 M3y4yeHUs HOBOTO Marepuasia. Bo BpeMs yCTHOTO OTBeTa Y4Yalierocs
YUUTEIh UMEET BO3MOXKHOCTH 337aTh JOMOJIHHUTENbHBIN BOIPOC JAMATHOCTHMYECKOTO XapakTepa, KOTOPBII
MMOMOYET BBISIBUTh COCTOSIHUE 3HAHUI U YMEHUN OTBEYAIOILIETO.

[IpoBeneHne yCTHOTO MHIMBUIYATBHOTO KOHTPOIS TpeOyeT OT yuuTens cOOpaHHOCTH U BHUMAaHUS,
TaK Kak He00X0aUMO 3a 5-10 MUHYT BBISIBUTH 3HAHHS YJaIlIUXCs B KJ1acce.

Yuurtens 00s513aH MPOKOMMEHTHPOBATh OTBET YUEHUKA, YKa3aB Ha OIIMOKH U OTMETUB yJauHbIE
cTOpOHBI. JIF000i1 OTBET NOJIKEH OBITh 3aMEYEH yUUTeNeM U 00bEKTUBHO UM olleHeH. Heobs13aTensHo
CTaBUTh OTMETKY 3a Ka)K/Iblil HEMOJIHBIA OTBET. ECIM y4eHUK HEOJHOKPATHO JIOTOJIHSI OTBETHI IPYTrUX
OJTHOKJIACCHUKOB, TO MO>KHO TTIOCTaBUTh €My OOIIYyI0 OTMETKY 3a YPOK.

OTmeTka «5»:
JIaH TIOJIHBIA U MPABWJIbHBIN OTBET HA OCHOBAHUM U3YYEHHBIX TEOPUH,
- MarepHuall U3JI0KEH B ONPEIEeICHHON JIOTMYECKOM MOCIeI0BATEIbHOCTH, TUTEPATYPHBIM SI3BIKOM,
OTBET CaMOCTOSTEIIHLHBIN
BO3MOJKHA OJTHA HECYII[ECTBEHHASI OIINOKA.
O1MmeTka «4»:
- JIaH MOJHBIA 1 IPaBUJIbHBIA OTBET HA OCHOBAHUM M3YyYEHHBIX TEOPUH,
- Marepuall U3JI0)KeH B ONPEIeTICHHON TTOCIIeIOBATEIFHOCTH,
- OTBET CaMOCTOSTCIIbHBIN

- JIOMYIICHBI 2-3 HECYIIECTBEHHBIE ONTUOKH, HCTIPABIIEHHBIC 110 TPEOOBAHUIO YUUTES, TN
JIaH HEIIOJIHBIA 1 HEYSTKUU OTBET.

Ormerka «3»:

- JIaH TOJIHBIA OTBET, HO TIPU ATOM JIOMYIICHA CYIIECTBEHHAS OIMOKA MIIK OTBET HETIOJHBIH,
MOCTPOEH HECBA3HO.

OTmeTka «2»:
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- OTBET OOHAPY)KMBAET HEIOHUMAHUE OCHOBHOT'O CO/IEpP)KaHMs yueOHOTo MaTepuania,

- IOTYILIEHBI CYIIECTBEHHbIE OUTMOKH, KOTOPbIE YUAIIUICS HE MOKET UCTIPABUTH NPH
HABOJALIMX BONPOCAX YUUTEIS.

Ormerka «1»:

- OTCYTCTBHE OTBETA.

@poHTATbHAS KOHTPOJIUPYIOLIasi 6ecea 0ObIYHO JOCTATOYHO KpAaTKOBpeMeHHA. Borpockl, kak u
BO BCAKOH JIpyroil Geceze, TpeOYIOT KpaTKOrO OTBETa, MOATOMY 32 OJMH TaKOH OTBET YYCHHKY CTAaBUTh
OLICHKY Henb3s. Hy)XHO 3apaHee HAMETUTh TEX YUEHHUKOB, OTBET KOTOPBIX BO BpeMsl Oecebl XOTAT OLICHUTH,
U 3aJ[aBaTh UM IIEJICHANIPABICHHO 3aIJTAHMPOBaHHBIE IS Oecebl Bompockl. OIHAKO HE CIEyeT 3a/1aBaTh
MOJZIPSI/T BOTIPOCHI OTHOMY U TOMY e yuyeHHUKy. PaboTtaTh gomkeH Bech kiacc. @poHTanbHas Oecena MOXKET
COUETAaTbCA C YCTHBIM YUYETOM 3HAHMM, KOIZla HECKOJIBKO YYalUXCs TOTOBATCS K OTBETY Y JOCKH.
CnoxHocTh paboThl 3aKJIIOYAETCS B TOM, YTOOBI HE YMYCKaTh M3 MOJS 3PEHUsl KIACC, Y4acTBYIOLIUI B
Oecene, M yJaluxcs, OTBEYAIOIINX Y JOCKH.

3aueT - 9TO METOJl YCTHOTO KOHTPOJS, KOTJa YYEHHUKAM IPEIOCTAaBIIAETCS BO3MOXKHOCTH OoJjee
JUINTENBHO U 00CTOSITENBHO OTBETUTH HAa BOIpoc. OOBIYHO 3a4eT Ha3HAuaeTCsl BO BHEYPOUHOE BpEMs; KJIacce
IIPU 3TOM Pa3JesieTcs Ha IBE€ WM TPU IPYIIIbI, KOTOPbIE IPUXOAAT HA 3a4eT [0 ouepenu B pazHoe Bpems. O
IIPOBEJICHUM 3a4€Ta yYuTeNlb COOOIIAET 3apaHee, YTOObl yuallMecs MOIVIM K HeMY IMOATOTOBUTHCS. Jlis
MOATOTOBKM K 3a4eTy YYHUTENIb COCTABISIET BONPOCHI, a TaKXe IPUMEpHbIC 3aJauyH, PEKOMEHIYET
JUTEpaTypy, NpeABapUTEIIbHO MIPOBEPUB, UMEETCS JIM OHA B IIKOJIbHOM Oubnnoreke. CpoKH NMpOBEIECHUS
3aueTa JIOJDKHBI OBbITh HM3BECTHBI 3aMECTUTENIO0 JUPEKTOpa MO Yy4eOHO-BOCIMTATENBHON paboTe, YTOOBI
MO>KHO OBLIO PEryIupOBaTh HArPY3KY yUallluXcCsl.

Kiaccuueckuii 3auer nmpenycMaTpUBaEeT BbISIBICHUE YPOBHS 3HAHWUW, YMEHUI M HABBIKOB y4al[UXCs
BO BpeMsi Oecenbl yueHuka ¢ yunreneM. OH 1aeT MoJHOe M TOYHOE TPeICTaBlIeHHe 00 ypoBHE 00y4EeHHOCTH
Ka)XJIOT0 yYEHUKa, OJHAKO OTHHMAET MHOTI'O BPEMEHH, YTO BEJET K MEPErpyKEHHOCTU KAK yUUTENsl, TaK U
YUEHHKA.

OueHuBaHNe MUCHbMEHHOM PadoOTHI

[TucpmeHHble pabOTHl MOAPA3NEISIOT Ha TEKyIIHe (IMPOBEPOYHbIE) M HUTOTOBBIE (KOHTPOJIBHBIE)
paloThI; IO BpeMEHH OHU MOTYT 3aHUMAaTh BECh YPOK MJIH €TI0 YacTb.

K meromam mucbMEHHOW MPOBEPKHM pPE3ysIbTaTOB OOYyYEHHS! OTHOCSTCS MHCbMEHHAas KOHTPOJIbHAs
pabota Ha 45 MuH, npoBepouHble paboTbl Ha 10-15 MuH (Hampumep, pelIeHME pPAaCUYETHBIX 3ajay),
MMCbMEHHbIE JIOMAallHUE 3aJaHHs, MHUCbMEHHBIH Y4eT 3HAaHWM OTHENbHBIX Y4alluXcs IO KapTouyKam,
XMMHWYECKUE TUKTAHTBI, 3aJaHHUs TECTOBOTO TUIIA U T.II.

[ToaroroBka ydamuxcsi K KOHTPOJIBHOW paboTe dYalle BCEro OCYIIECTBIAECTCA Ha O00O0OIIAIOIINX
ypokax. O NpoBeACHUU KOHTPOJBbHOM pabOThl yWalIUXcCs MPenylnpexaaroT 3apaHee, YTOObl OHU MOTJIH
MTOJITOTOBUTHCA.

ConeprxaHue KOHTPOJIbHOW pabOThl OXBAThIBaeT BECh HanOOJIee BayKHBIN MaTepuall KOHTPOIUPYEMOMH
TeMbl. B Takoill OosblIONW KOHTPOJBHOW paboTe 3alaHusl NOJKHBI ObITh €AMHBIMH JUIS y4alllUXCsl BCEX
ypoBHEH pa3BuTus. B KOHTponbHYIO paboTy peKOMEHIyeTcs BKIOYaTh pa3HOOOpa3Hble 3aaHus:
o0oOmIaronye BOMPOCH], KAaueCTBEHHbIE M pacyeTHble XUMHUYECKHE 3ajjaud, ILEMOYKH IPEeBPALICHUH,
TECTOBBIE, Tpaduyeckue 3amganuss U T.4. HeoOXoaumo HCMonb30BaTh HauOOJbIIEE YHUCIO BAPHAHTOB.
Terpagu 17 KOHTPOJBHBIX pPA0OT SIBJIAIOTCA JIOKYMEHTOM, KOTOPBIM MOXET OBbIThb NpOBEpeH
aJIMUHHMCTpPALIMEH IIKOJIBI U MHCIIEKTOPOM OTAea 00pa3oBaHusl, MOITOMY TE€TPaaU JUIsl KOHTPOJIBHBIX paboT
JOJKHBI XPAHUTHCS B XUMUYECKOM KaOMHETE B TEYEHUH Y4eOHOI 0 Toa.

VYuuTenmo HMHOTJa JOBOJIBHO TPYIHO OINpPENENUTh CTEMEHb CIOKHOCTH IMOJOOPaHHBIX 3aJaHu.
MeToauCThl COBETYIOT BOCIOJIB30BAThCS CIEAYIOIMM npueMoM. HeoOxoaumo camoMy BBIIIOJHUTH 3Ty
paboTy, a U3pacxoJOBaHHOE BpeMsl Ul YICHHUKOB 8-9-X KJIacCOB HA/O YBEIUYUTH B 5 pa3, a Ui CTapIIUX
KJIacCOB - B 3 paza. MOXHO B X0Ji¢ MPEIBAPUTEILHON CaMOCTOSITEIbHON PabOThl MPEIOKUTh HECKOJIBKO
TUIUYHBIX 33JaHUH U IPOAHAIU3UPOBATh CTENIEHDb X BBIIOJIHEHUS.

[Ipu oueHMBaHUM OTBETa ydYalllerocs HEOOXOJMMO YUUTHIBaTh KaueCTBO BBIIOJIHEHHUS PAaOOTHI MO
3aganusaM. KoHTposbHas paboTa OLIEHUBAETCS B LIEJIOM.

Ormerka «5»:

*  J1aH MOJTHBIN OTBET Ha OCHOBE M3YYEHHBIX TEOPHil, BO3MOXKHA HECYIIIECTBEHHAsI OIIMOKA.

OtrMmeTka «4»:
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e JIOIyCTHMAa HEKOTOPAasi HEMOJIHOTA OTBETA, MOKET OBITh HE 00JIee ABYX HECYIIECTBEHHBIX
OLIHOOK.

Ormerka «3»:

* paboTa BBITIOJHEHA HEMOJTHO (HO HE MEHEe YeM Ha TPETh), UMEIOTCs He OoJiee OTHOM
CYIIIECTBEHHOM OIMOKHU U 2-3 HECYIIICCTBEHHBIE.

OtrMmeTka «2»:

*  pabota BBINOJIHEHA MEHbIIIE YeM Ha TPETh,

*  HMEETCS HECKOJbKO CYIIECTBEHHBIX OIIHUOOK.

Ormerka «1»:

*  paboTa HE BBIIOJIHEHA.

BosmorkHa creyroiasi cucreMa OleHUBaHUS KOHTPOJIbHON paOOThI MO MATHOAIUIBHOM cUCTEME:

IpU BBIOJIHEHUH Y4eHHKOM OT 96 10 100% paboThl CTaBUTH OLEHKY «5»; 0T 76 10 95% paboTsI -
«»; ot 50 no 75% - «3»; or 20 mo 50% - «2». IIpu MOJHOM OTCYTCTBMM NIPABWIBHBIX OTBETOB WJIH
BBINOJIHEHUN paboThl MeHee yeM Ha 20% ctaBuTcs omeHka «1».

[Tpu oreHKe BBIMOIHEHUS MHUCHbMEHHON KOHTPOJIBHON pabOThl HEOOXOIUMO YUUTHIBATH TPEOOBAHUS
€MHOT0 Op(orpaduyecKkoro pexruma.

Bce paboTel 00s3aTeNbHO AOKHBI OBITH MPOBEPEHBI K CIEAYIOUIEMY YPOKY, MIPU 3TOM YUUTEINb
TOJDKEH COONIONATh TOJHYI0 OOBEKTHBHOCTH. OOs3aTeNeH aHaiM3 pe3ybTaTOB NHCHMEHHOH paboThl M
pabora Han TuUnNUYHbIMH onmOkamu. OObBsABIEHHE OLEHOK M aHanu3 paboT TpeOYIT OT yduTess
COOTBETCTBYIOIIETO MEJaroruueckoro TakTa.

OreHrBaHKE TECTOBBIX PadoT

TecTpl, cocTosiME U3 MSATH BOIMPOCOB MOXHO MCIOJB30BaTh MOCIE M3YyYEHHUs KaXIO0ro mMaTepuasa
(ypoka). Tect u3 10—15 BompocoB ucnomb3yercs s mnepuoandeckoro koHtpons. Tect uz 20—30
BOITPOCOB HEOOXOIMMO UCTIOIB30BATh JJIsl HTOTOBOT'O KOHTPOJISI.

[Ipu oLleHMBaHUU KCIIONB3YETCS CIEMyOIas IIKana: Jjs TecTa U3 MATH BOIPOCOB * HET OMIMOOK —
OIICHKA «5»; * 0JTHA OIIMOKA - OI[CHKA «4»; * B OMTUOKH — OIICHKA «3»; * TPH OIIMNOKU — OIEHKA «2».

Ecnu onenka BwicTaBiseTcs B opme 3ader/He3aueT, TO 3a4eT CTaBUTCSA mpu BhimomHeHHH 70%
3amanuid. Takas opma OIEHKH MCTONB3YETCs, €CIIM TECT COACPKUT YIPaKHEHUsI Ha pacrno3HaBaHue. Eciu
TECT OIICHMBAETCsS MO MATHOAIFHOW CHUCTeMe, TO CTaHAApTHBIE KpUTEpUU OLeHOK TakoBbl: 91-100% -
orteHKa «5»; 81-90% - omenka «4»; 80-70% - omrenka «3»; Hike 70% - omenka «2».

Ouenka yMeHUi peliaTh pacuyeTHbIE 3a1a4H
OTMeTKa «5»:

. B JIOTUYECKOM PACCYKACHUU U PEIICHUN HET OLTHOOK,
Otmerka «4»:
. B JIOTUYECKOM PACCYK/ICHUU U PEIIEHUU HET CYIIECTBEHHBIX OIINOOK,
. JIOMYIIIEHO He 6oJiee ABYX HECYIECTBEHHBIX OMIUOOK
OTMeTKa «3»:
. B JIOTHUECKOM PaCCYKJIEHUU HET CYIIIECTBEHHBIX OITHOOK.
. JIOITYCKAeTCs CYIIECTBEHHAS OITHOKA B MATEMaTHYECKUX pacyeTax.
OTtmeTka «2»:
. HMMEIOTCSI CYIIECTBEHHBIC ONMMOKH B JIOTHYECKOM PACCYKJICHUH U PEIICHUH.
Otmerka «1»:
. OTCYTCTBHE OTBETA Ha 3aJIaHUE.
OueHka 3KCNepUMEHTAIBLHBIX YMEeHHUIH (B NpoLecce BbINOJHEHUS NPAKTHYECKUX PadoT 1mo
HHCTPYKIMH)

[IpakTrueckue pabOTHl MO XUMHH BBINOJNHSAIOTCS B TETPAmsX sl MpakTHUeckux pador. [pu
OIICHHUBAHUHN OTYECTA I1I0 BBIIIOJIHCHUIO HpaKTI/IIIeCKOI\/'I pa6OTI)I 000606 BHUMAHHUC y,HeJ'ISIeTCSI KaquTBy 158
MIOJIHOTE CAMOCTOSITENIbHBIX BBIBOJOB YUEHHUKA.

KonmdecTBo nmpakTHyeckux paboT OnpeeiieHO B IporpamMmme.

B Teuenne yueGHOTO To1a TETPAAM AJIS MPAKTUYECKUX pabOT XpAaHUTCS B LIKOJIE.

OtmeTKka «5»:

° SKCHepI/IMCHT BBIITIOJIHCH ITOJIHOCTBIO. CI[eHaHBI HpaBI/IJILHBIe Ha6JIIOI[eHI/I$I X BBIBOJbI,
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HKCIEPUMEHT OCYIIECTBIICH MO TUIAHY, C YIETOM TEXHHKH 0€30MaCHOCTH U MPaBUIT
paboTHI ¢ BelecTBaMH U TprOOpamMH,

MPOSIBIICHBl  OPTaHU3AIIMOHHO-TPYAOBbIE yMeHUs (MOJACPKUBACTCS YUCTOTA
pabouero MecTa, Mops0K Ha CTOJIEe, SKOHOMHO HCIIONIB3YIOTCS PEAKTHBHI).
JlomyiieHsr He 60Jiee IBYX HECYIIECTBEHHBIX OIMOOK P 0OPMIICHUU PaOOTHI.

OTMeTKa «4»:

paboTa BBIMIOJHEHA, CACNaHbl MPAaBUIIbHbIC HAOIIOCHNUS U BBIBOJBL: SKCIEPUMEHT
BBINIOJIHEH HEMOJIHO WJIM HAONIOMAIOTCS HECYIIECTBEHHBIE OMIMOKH B paboTe C
BEIIECTBAMU H MTPUOOpaMu.

OTMeTKka «3»:

OTBCT HeHOHHbeI, pa60Ta BBITIOJIHCHA IIPABUJIBHO HC MCHCC, Y€M HAIIOJIOBUHY,
JIONyIICHa CYNIECTBEHHAss OIMMOKAa (B XOJ€ JKCIEPHUMEHTa, B OOBSICHECHHH, B
odopmienun padotel, mo Th npu pabote ¢ BemecTBamMu U puOOpaMu), KOTOPYIO
yyaluics ucnpamiseT 1mo TpeboBaHuIo yuutens. Jlomyckaercss odopmileHHE
paboThI 6e3 3amucu ypaBHEHUN PeaKIIHid.

DKCIIEPUMEHT TOJHOCTHIO BBIIIOJHEH B COOTBETCTBUU C HMHCTPYKIHMSIMH U
MpaBUJIaMH TEXHUKHU 0€3011acHOCTH, HO paboTa He opopMIIeHA.

OTMmeTKa «2»:

BrinonHeHo MeHee OJIOBUHBI pabOThI;

JOMYIICHBI JBE WM Oojiee CyIIeCTBEHHBIE OIMMOKM B XOJAE OJKCIIEPUMEHTa, B
0o0bsicHeHHH, B odopmieHuHn padoTel, mo Th mpu pabore c BemecTBaMH M
npubopamu), KOTOpbIE YUALIUICS HE MOKET UCIIPABUTb.

OrMeTKka «1»:

paboTa He BBHITNIOJHEHA,
MIOJTHOE OTCYTCTBHUE IKCIICPUMECHTAILHBIX YMEHUIA.

OTtpaboTka NMpakTUYECKUX padOT HE MPEeayCMaTPUBAETCS MPH OTCYTCTBUM ydYalllerocs Ha
MIPAKTUYECKOM padoTe, MpU BHIITOJHEHUH YKA3aHHBIX PA0OT Ha OTMETKU «1» U «2».
B uckirounTenbHBIX Cllydasx MpHU OTCYTCTBUHM Y4Yalerocsl MO yBa)KUTEJIbHBIM NPUYMHAM

YUYUTECIIb MOXKCT MPECAOCTAaBUTh BO3MOKHOCTD BBITIOJIHUTD IMTPAKTUYCCKYTO pa60Ty.

Ounenka yMe}mﬁ peliaThb IKCHICPUMECHTAJIILHBIC 3a/1a41H

[Tpu olieHKe 3TOTO yMEHUs CIEAyeT YUYUTHIBATh HAOIOICHUS YUUTENS U PEIbSIBISIEMbIE yJaIlluMCs
pe3yNbTaThl BHITIOJHEHUS OTIBITOB.
OTMeTKa «5»:

IInan pEeIICHUA 3aaa4YU COCTABJICH IIPAaBUJIBHO,

OCYIICCTBIJICH l'IO)I60p XUMUYCCKUX PCAKTUBOB U 060py,HOBaHI/IH,
SKCIICPUMCEHT BBIITIOJHCH IMOJHOCTBIO,

JaHO IIOJIHOC 00BSICHCHHUE U CJIC1aHbl BBIBOBI.

OtTMerKa «4»:

IIJIaH PEUIEHUs! COCTABIIEH MTPaBUIIbHO,
OCYIIIECTBJICH MOI00P XUMHUYECKUX PEAKTUBOB U 000pYIOBaHUS,

SKCIIEPUMEHT BBINIOJIHEH MOJIHOCTHIO,

JIOTYIIIEHO He 6oJiee ABYX HECYIIECTBEHHBIX OIMMUOOK (B OOBSICHEHUHU U BBIBOJAX ).

OTMeTKa «3»:

IJTaH PeLleHHs] COCTaBIIEH MPaBUIIBHO,
OCYILIECTBJIEH MT0/1I00p XUMHUYECKUX PEAKTUBOB M 000PY10BaHUS,

HKCHEPUMEHT BBIIIOJHEH HE MEHEe, YeM HaIOJIOBUHY, JOMYIIEeHa CYIECTBEHHAs OIIMOKa B
00BSICHEHUH U BBIBOJAX,

9KCIEPUMEHT BBIIIOIHEH MOJIHOCTBIO, OTYET HE COCTABJIEH

JONYIIEHbl HapyLIeHUs TEXHUKH O€30IaCHOCTH, SKCIEPUMEHT BBINOJIHEH IOJHOCTBIO,
CJIeJIaHbl HECYILIECTBEHHBIE OLIMOKU B OOBSICHEHUH U BBIBO/IAX.

OTMeTKa «2»:

JOTTYIIICHBI JIBE M OoJiee OMMUOKH (B IUIaHE PEUICHUs, B MOA00OPE XUMUICCKUX, PEAKTUBOB U
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obopynoBaHusl, B 00BSICHEHHH U BHIBOJIAX).
e  JONYIIEHBI HApYIIEHUSI TEXHUKU O€3011aCHOCTH

OtTMmeTka «1»:

e  3aJaya HE pellcHa.
e  HE MPUCTYIUI K paboTte

HEPEYEHD LIU®POBBIX OEPA30BATEJIBHbIX PECYPCOB U WEB-CAUTOB UHTEPHET.

HIupoxuil BEIOOP 3JIEKTPOHHBIX TOCOOUI MPEACTaBIEH B €IUHON KOJUIEKIIMU LIU(PPOBBIX 00pa30BaTEIbHBIX
pecypcos: http://school-collection.edu.ru/.
[Tepeuens Web-caiiToB, pekoMeHayeMBbIX IS UCIIOJIB30BAHUS B pA0OTE YUUTEISIMA XUMUH:

Ne | Ha3Banue caiita win | Conepxanue Anpec (URL)
n/ | cratbu
1
1. | Kypnan «Xumus: ConeprxaHre HOMEPOB ¥ aHHOTAIUH http//www.chem.msu.su/rus/school/
METOJTUKA cTarei KypHaia chemistry_meth/welcome.html
MIPEToIaBaHus B
IIKOJIC»
2. | llIkonbHBIE Cepus MIKOJIBHBIX YYCOHUKOB 110 http://www.chem.msu.su/rus/school/
YUEOHHKH [0 XUMHU | XMMHUHU aBTOPCKOTO KOJUICKTHBA
st 8-11 kiaccoB xuMpaka MI'Y noz obmieit penakmuei
obmmeoOpa3zoBarensho | akanemuka PAH B.B.JIynuna.
1 IIKOJIBI [Tporpammel kyp- coB. [TloypouHoe
TUIAHKUPOBaHKE. DIICKTPOHHBIC TEKCTHI.
3. | Alhimik ITonesusie coBeThl, 3hHEKTHBIE http://eqworld.ipmnet.ru/indexr.htm
OTTBITHI, XUMUYECKHE HOBOCTH,
BUPTYaJIbHBIN PENIETHTOP,
KOHCYJIbTAITHH, UCTOPUST XUMUHU
4. | C-BOOKS JIuteparypa no xumuu http://c-books.narod/ru
5. | AToMbl B Kpuctaiax | YdyebHoe nmocodue ekarepunOyprckux | http://virlib.eunnet.net/win/
y4€HbIx A.C.MoCKBHHA 1 metod_materials/wm9/
0. /1.ITanoBa
6. | Mup xumun CrpaBouHasi H”HpOpMaLUs, HOBOCTH http://www.chem.km.ru/
HaYKH
7. | OnopHsle KOHCTIEKThl | [ToypouHble KOHCTIEKTHI [Ist http://khimia.hl.ru/
110 XUMHUHU IKOJILHUKOB 8-11-X KitaccoB
8. | OmbITHI 11O Onwucanue peakiwii, pororpaduu, http://shnic.narod.ru/
HEOPraHu4ecKOou cripaBoyHast “H(HOPMAIHsI
XUMHAN
9. | OTKpBITHIA KOJUIEDK: | YUeOHUK MO XUMUU, TaOIuIa http://www.chemistry.ru
XUMUS MenpneneeBa ¢ moipoOHOU
XapaKTEPUCTHKON 3JIEMEHTOB,
HUHTEPAKTUBHBIC MOJICTTH, HOBOCTH,
xpecroMaTusi, IHTepHeT-pecypcChl 1Mo
XMUMHUHU, TECTHI
10 | IlepBoHauanbHBIE 3a7aHus M OIBITHI HA ypoKkax xumun B | http://www-windows-
XUMHUYeCKue oHsATUA | 8-M kitacce. CTpaHuiia cepeepa 1251.edu.yar.ru
SIpociaBckoro 00JacTHO-TO LEHTpPA
JMCTAHIIMOHHOTO 00yYEeHUS
IIKOJIbHUKOB
11. | lIkonpHasg XUMHUSA — CripaBOYHUK 1 yYEOHHK 110 XHMHH. http://www.schoolchemistry.by.ru

CIPaBOYHHUK 1O

I';maBHAs 0COOEHHOCTD —
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http://school-collection.edu.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emath%2Eru
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Feqworld%2Eipmnet%2Eru%2Findexr%2Ehtm
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emccme%2Eru%2F
http://virlib.eunnet.net/win/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc%2Echat%2Eru%2F
http://khimia.hl.ru/
http://khimia.hl.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc%2Echat%2Eru%2F
http://www.schoolchemistry.by.ru/

XUMHH U aKTUBHAS
[IOMOIIlb YYEHUKY
WM CTYIEHTY

XUMKAJIBKYJISATOP, KOTOPBIN YIIPOIIAET
penieHue 3a1a4 no XuMuu

12. | Poccuiickuii Konnekuus skcniepumenToB o xumun | http://experiment.edu.ru/catalog.a
o0pa3oBaTeNbHBIHI sp?
opTAaJ ob_nol12619
13. | Kypc opranmueckoii | IToctanoBka ombiToB. Kiaccer http://formulad4.narod.ru
xumun 3a 10-i OPraHHYEeCKUX COEIUHEHH,
KJacc. TectupoBanue. buorpadun
3HAMEHUTHIX YYEHBIX.
14. | Opranuueckas DieKTpOoHHBIM y4eOHHMK Uit cpemneid | http://cnit.ssau.ru/organics/
XHMHUSL. IIKOJIBI.
15. | Xumust s Bcex. DJIEKTPOHHBIA CIIPABOYHHK 32 http://www.informika.ru/text/databas
NONHBIA Kypc Xxumuu. [Iporpammel e/chemy/START.html
10 XUMHH, TECTHI.
16. | Xummus. DKCIepUMEHTAIbHBI YUYeOHUK TIO http://hemi.wallst.ru/
OO6pazoBaTenbHbII o0mell ¥ HEOPraHMYECKOW XUMHUHU
CalT miIs maa 8-11-x kiaccos,
IIKOJIbHUKOB npeHa3HAYCHHBIA KaK s

Ha4yaJIbHOI'o O6y‘I€HI/I$I, TaK U OJ1d
IIOATOTOBKHU K J5K3aMCHaM B BY3.

XUMUYECKHUE CJIOBApu, OJIMMIINAAbI
110 XHMMHH.

1.

no

[Tonuplii mepeyeHb

2016

ANIEKTPOHHBIX 00pa30BaTEIbHBIX W3AaHUH MOXXHO HATH B MOCOOUH
«MHTEPHET — yuuremo: Xumusi» A.O.Ilymkapés u np. Yensabunck, «B3rasa», 2006r.

CIIMCOK JIMTEPATYPbI
Pymsutuc T'.E., ®enpaman @.I'., Xumus. OcHoBbl obmert xumun. 11 xmacc. — M.: [Ipocsenienue,

I'apa H.H. Xumus. [Tporpammer o01ieo0pa3zoBarenbHbix yupexaenuid. — M.: [Ipocsemienue, 2010
bpeiirep JI.M., baxenosa A.E., Xumus 8-11 kiaccel. PazBepHyTOo€ TeMaTH4ecKoe MIaHUPOBAaHUE 110
yueonunkam Pymsutuca I'.E., ®enpamana @.I'., Bonrorpaza, Yuuremns, 2009

Xomuenko N.I".COopHuUK 3a71au ¥ yIpakHEHUH 110 XUMUU.
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http://experiment.edu.ru/catalog.asp
http://experiment.edu.ru/catalog.asp

TeMaTnyeckoe MIIAHMPOBAHUE Y4eOHOT0 MATEPUAJIA IO XUMUHU

nJis u3ydenus npeamera no YMK I'.E. Pynzutuca u @.I'. ®eabamana 11 kiaace

(2 yaca 6 Hedento, 8 meuenue 200a - 68 yacos)

Kt
Ne Tema ypoka DJIeMeHTBbI TpeGoBanus K ypoBHIO Kpurepuu ouenku ®opmbl U Hom.
YPOKa CO/IeP KAHUSA NOATOTOBKH MeTOobl 3ajlaHue
TeopeTnueckue OCHOBBI 001 XUMUHU
Tema 1. BaxkHelliMe XUMHYECKHE MOHSATHUSI U 3aKOHBI (8 YacoB)
1. Crpoenue atoma. SAnpo | 3HaTh OCHOBHbIE xumuye- | Kpurepum oueHku gHﬂHBﬂﬂyaﬂbHaﬂé §1,c.6.8.
o o . o pOHTaNbHas, padorTa, _
Atom. XUMHYeCKUI (IpOTOHBI, HEUTPOHBI) | CKUE MOHATHA:  BEIECTBO, | TEOPETHUECKHUX SHAHMH paGoTa ¢ yHCGHHKOM, 2-3
aneMeHT. M3oTonsl. U DJIEKTPOHBI. XUMHUYECKHH JIEMEHT, aToM, CoBecHBI, ITonroro
H3oTomsl. MOJIEKYI1a, AL, _ | BUTBCA K
4 YaCTHYHO-IIONCKOBBIH.
IToBTOpenue npoigenHoro B | CocTaB aTOMHBIX S7IEp | OTHOCUTENIbHAsA aTOMHAsA MU KOHTD.p
10 k1. MOJIEKYJISIpHAsi MaccChl, MOH, I y ao.
CPBUYHBIN
H30TOHBL; YMCTD KOHTPOJIb 3HAHUM
ONpeeNsaTh 3aps] MoHa
2. | BxoagHasi KOHTPOJIBHAS KontponbHast pabota | YcBOE€HHE OCHOBHBIX BBOJHBIN KOHTPOJIb
padora Nel 3a kypc 10 kiacca 3JIEMEHTOB COJIEP KaHUS
Kypca xumui 3a 10 knace
Kpurepuu onienkn ymenui
pelaTs pacyETHbIE
3aJauu.
3. | 3aKOH coXpaHEeHHsI MacChl U | 3aKOH COXpaHEHUs YMeTh NpUMEHSATh 3aKOH Kpurepun oueHku WunuBuayansaa | §2,c.9.
DHEPIUU B XUMUU MacChl BENIECTB. 3aKOH | COXPAaHEHMS MacChl BEIIECTBA | TEOPETUYECKUX 3HAHUI. 1, GppoHTanbHas, | Ne2-4

COXpaHEHHUs U
npeBpatieHus. [lepexr
Macchl

pabota, paboTa
C Y4eOHUKOM,
CrnoBecHBIH,
HaTrJISTHBIN,
YaCTHUYHO-
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IIOUCKOBEIN.

[lepuoanueckuii 3aK0H. Crpykrypa I1.C. 3HaTh OCHOBHBIE Kpurepun onenku WunusunyansHa | §3,c.14-
Pacnipenenenue 3NeKTPOHOB | IVIaBHBIE U MOOOYHBIE | XUMHUYECKHE IOHSATHUS: TEOPETUUECKUX 3HAHUH. 1, pponTanbHas, | 15,No 2-
B aTOMax 3JIEMEHTOB MaJIbIX | MOATPYIIIbI, MAJIbIE U | IEPEXOTHBIC JIEMEHTHI. pabora, pabota | 4,TecTbl
MEPUOOB. 00JIbIINE IEPUOIBI. YMeTh ornpenensiTh C Y4EeOHUKOM,
Op6wurais, s-, p-, d- MaKCHMaJIbHOE YHCIIO CrnoBecHbIH,
opburanu, AJIEKTPOHOB Ha YPOBHE HaTJISTHBIN,
SHEPreTHYECKue (cmoe) mo popmyie, YaCTUYHO-
MOIypOBHHU, CIIHH, XapaKTepu30BaTh MOPSA0K MOMCKOBBIH.
CIlapuBaHUe 3aI0JIHEHUS AIEKTPOHAMHU
ANEKTPOHOB MOIypOBHEH B aTOMax [TepBuunsbIit
XUMHUYECKHUX AJIEMEHTOB C KOHTPOJIb
Nel mo Ne38, 3anmceIBaTh UX 3HAHHUI
AJIEKTPOHHBIE POPMYIIBI U
rpaduyecKkre CXeMsbl.
YMeTh naBarb
XapaKTePUCTUKY
XUMHUYECKUX DJIEMEHTOB T10
MOJIOKEHHUIO B
MEePUOINYECKON CUCTEME U
CTPOEHMIO aTOMa.
Pacnpenenenue 351eKTpOHOB 3HaTb OCHOBHBIE Kpurepun ouenkun NunuBunyansHa | §4,c.22
B aTOMax OOJBIINX XUMUYECKUE TIOHSTHS: TEOPETHYECKUX 3HAHUM. s, GponTanbHas, | Ne 1-5

MepPHOJIOB

MIEPEXO/IHBIE DJIEMEHTHI.
YMeTb onpenenarhb
MaKCHMaJIbHOE YHCIIO
JJIEKTPOHOB Ha YPOBHE
(cioe) mo opmyie,
XapaKTepu30BaTh MOPSIA0K
3aroIHEeHUs AIEKTPOHAMU
MIOlYpPOBHEHN B aTOMax
XUMHYECKHX 3JIEMEHTOB,
3alMChIBAaTh UX JIEKTPOHHbIE
dhopmynsl 1 rpadudecKue

pabora, pabora
C Y4EeOHUKOM,
CrnoBecHBIH,
HarJIsS THBIHN,
YaCTHYHO-
MMOMCKOBBIH.

ITepBruuHBbIi
KOHTpPOJIb
3HaHUHI
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CXEMBI.
YMeTh naBarb
XapaKTEPUCTUKY
XUMHYECKHX IJIEMEHTOB 10O
MOJIOKEHHUIO B
MEPUOINYECKON CUCTEME U
CTPOEHHUIO aTOMa.

[Tonoxenue B [ICXD JlanTOHOUTBI, YMmeTb 40Ka3bIBaTb Kpurepuu ouenku WunuBuayansHa | §5 c.25,
BOJIOPO/Ia, JAHTAHOUJIOB, AxtuHOMIBL.VICKYCTBE | nBOICTBEHHOE NONOMKEHME TEOPETUYECKUX 3HAHUU. s, ppoHTaNbHAs, | Ned
AKTUHOUJI0B UCKYCCTBCHHO HHO ITOJIYYCHHBIC BO4OPOAA B nepmoﬂmqec}(oﬁ pa60Ta, pa60Ta
MOJIYYEHHBIX JIEMEHTOB 3JIEMEHTBHI. cUCTEMe, ONpeaensTh C Y4EeOHUKOM,
MeCTONONOXKEHNE
NAHTAHOMA0B M AaKTUHOUAOB.
3HaTb 3HavyeHue
nepmoanYecKoro 3akoHa u
nepuoamnyYecKom cucTeml
BasieHTHOCTB 1 BaJICHTHBIE Banentneie 3HATh BaJICHTHBIC BOSMOXKHOCTH Kpurepun ouenku CloBeCHBIH, §6
BO3MOYKHOCTH aTOMOB BO3MOYXHOCTH. aTOMOB J/IEMEHTOB 2 MAJIoro TEOPETUICCKUX 3HAHUU. HATJISTHBIN, C.31
IT CBOGOHBIE OpOUTAIIH, | | ProAd, YMETD 00BACHATS Kputepuu onenku HUM | 4acTU4H Ne4-7
CPUOIMHCCKOC USMCHCHNC A p ’ | IpUYHMHY HX BBICIIEH BaJIEHTHOCTU pHTep 1 . yme ¢ 0 . -
BaJICHTHOCTH M PaJINyCOB V3MeHEHHS aTOMHOTO | (]v), perIeHus: pacuETHBIX TTOMCKOBBIH.
aTOMOB. paauyca, yuciia YMeTh onpenensTh BaIEHTHOCTb 3aja4.
DHEPreTUYECKUX SIIEMEHTOB NpH 06pa3oBaniy XuM. | KpuTepuH OIEHKH [TepBruuHbIit
YPOBHEi, uncna CBA3M 1O IOHOPHOAKICITOPHOMY | reqneTHUeCKUX 3HAHUI. KOHTPOITb
¥ 0OMEHHOMY MEXaHU3My. YMeTh
BAJICHTHBIX

3JIEKTPOHOB B
MIEPUOJIAX U Tpynmax
IICX9

COCTaBJIATh rPapHUECKHE CXEMBI
CTPOCHU BHCITHUX SJICKTPOHHBIX
CIIOEB aTOMOB, TTOKA3BIBAIOIIINE
BAJICHTHBIC BO3MOXXHOCTHU
HEKOTOPBIX AaTOMOB XUM.
JJIEMEHTOB B BO30YKIEHHOM U
HEBO30YKJIEHHOM COCTOSIHUU
YMeThb XapakTepu30BaTh
U3MEHEHHE PaJInyCOB aTOMOB XHM.
9JIEMEHTOR T10 IPYIIaM
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nepruoiaM, OOBSICHATH TPUYNHBI
JTHX M3MEHEHNH, MX BIMSHHE Ha
BaJICHTHOCTH U O-B CBOMCTBA
aTOMOB.

Tema 2. CTpoenue BeniecTBa (7 4acoB)

0. OCHOBHBIE BU/IBI KoBanentnas cBsizb, €€ | 3HATh ONpPEIETICHUE XUM. Kpurepun onenku CrnoBecHbIH, §7,10
XUMHUYECKOH CBsA3M MOHHAst | pa3HOBUIHOCTH U CBSI3M, BUJIbI XUM. CBA3H, TEOPETUYECKUX 3HAHUU. HaTJIJHBIN, cTp. 33
Y KOBAJICHTHAs CBS3b MEXaHU3M MEXaHU3MBbI UX 00pa30BaHusl. YaCTUYHO-

o0pa3oBaHus YMeTh onpenensaTs BUl XUM. IIOMCKOBBIN.

10. | CocraBneHHe AIIEKTPOHHBIX CBSI3U B IIPOCTBIX U CIOKHBIX | KpuTepuu oneHku §7 c.33-
(bopMyI BelecTs ¢ BEIIECTBAX, COCTABIISATh TEOPETUUECKUX 3HAHUU. 34
KOBaJIEHTHOM CBSI3bIO CXEMbI 00pa30BaHUs

11. | Meraminueckas CBS3b. DNEeKTpOOTPULIATENIBHO | BEIECTB C Pa3InYHbIMU Kpurepun ouenku [TepBuuHbIit §8.,c
BonoponHas cBsi3b. CTb BUJIAMU CBSI3U TEOPETUYECKUX 3HAHUU. KOHTPOJIb 37Ne3

BOZ[OpOI[HaSI, YMeTh OOBICHITH MEXaHU3M 3HAaHUHN TECThI
MeTajJInyecKas o0Opa3oBaHUsl JOHOPHO-
CBA3b aKLENTOPHOU, KOBaJICHTHON

CBSI3H, 0COOEHHOCTH

BOJOPOJHOM CBSI3H.

12. | IIpocTpaHcTBEHHOE I'uGpuau3anus 3HaTh OCHOBHBIE Kpurepun oueHku §9,c.43
CTPOCHUE MOJIEKYJI aTOMHBIX opOuTanen XapaKTEPUCTUKH XUM. CBA3U | TEOPETUYECKUX 3HAHUI. Nes,

(MHY, SHEPTHUIO, TECTBI

HaIpaBJIEHHOCTD,
HACHIIIAEMOCTbD).

YMeTh IoKa3hIBaTh
3aBHCHMOCTB 3THUX
XapaKTEPUCTHK OT
pa3TUYHBIX (PaKTOPOB
(IpoYHOCTH — OT
MePEKPHIBAHUS DIIEKTPOHHBIX
00J1aKOB, THOpHUI3AITUS
CBSI3U U Jp.; HACBIIIAEMOCTb
— OT BaJICHTHBIX
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BO3MOXKHOCTEH aToma H Jp.)
3HaTh pazauuHbIe POPMBI
MOJIEKYJI, OTIpEe/ICIICHIE
BEIIIECTB MOCTOSIHHOTO U
MEPEMEHHOT0 COCTaBa,
pa3UYHbIC BUJIBI
KPHCTAJUIMYECKUX PEHIETOK.

13.

CrtpoeHue KpuCTalIoB.
Kpucrannnueckne pemerku.

BemecrtBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOEHHS..
Kpucramnmyeckue n
amop(HbIe BEIECTBA.
Tunbl
KPUCTAJUTMYECKUX
pemieTok (aToMHas,
MOJIEKYJIIpHas, NOHHAs
Y MeTaJuThdecKas).
3aKOHOMEPHOCTb
CBOMCTB BEILIECTB OT
TUIIOB
KPHUCTAIUTMYECKOMN
PELIETKH.

3HaTh pazauuHbIe POPMBI
MOJIEKYJI, OTIpe/ICIICHIE
BEIIECTB MOCTOSIHHOTO U
MEPEMEHHOT'0 COCTaBa,
pa3IMYHbBIC BH]IBI
KPHCTAJUIMYECKUX PEHIETOK.

Kpurepuu ouenku
TEOPETUYECKUX 3HAHUU.

§9,c. 48
Ne5

14.

[Iprunnb MHOrOOOpa3us
BEILIECTB

H3omepus, romonorus,
AJUIOTPOIIHUS.

3ajauu: BIYUCICHUE
MAacChI TPOYKTa
peakmuu (KoJIM4ecTBa
BelecTBa, 00beMa)
€CJIH JIJISl €TO
MOJIy4eHUs JaH
pacTBop ¢
ONPEACIICHHON
MacCOBOM J0JEN.

Kpurepun ouenkun
TEOPETUYECKUX
3HaHWH.,yMEHHUI penaTh
pacyeTHbIE 3a/1a4u.

§11,c.51
Ne4-5
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15.

KonTpoasnas padora Ne2
no TeMaM «BaskHeiiimue
XUMHYeCKHEe MOHATHS B
3aKOHbD», «CTpoeHue

Baxwneimne
XHUMHYECKHE 3aKOHBI,
113 u IICXD na ocHOBE
YU€HHUSI O CTPOCHUU

Kputepuu onenku
MUCbMEHHBIX
KOHTPOJIbHBIX paboT.

BelleCTBA atromoB. CtpoeHue
BELIECTBA.
Tema 3. Xumnveckue peakuuu (7 4acos)
16. | Knaccudukanus OBP. O6parumsie u Wwmets nipeacTaBieHue o Kputepun oueHku §12,c 58
XUMHUYECKHUX PeaKIuil HeoOpaTuMble XUM-0# (hopMe IBUKEHHUS TEOPETUYECKUX 3HAHUH. Ne 1-3,
peakuuu. JK30- U MaTepuu. S5-7
SH/I0TEPMHUUYECKHE 3HaTh CYIIHOCTh XUM-H
peakuuu. [IpaBuio peaKIyu, 3aKOH COXPaHEHHS
IPOTEKaHMs PeakUUi B | Macchl U SHEPIUH, €T0
pacTBopax 3HAuEHUE.
17. | Kimaccudukamms 3HaTh NPU3HAKU Kpurepuun onenku §12,c 58
XUMUYECKHUX PeaKLnn KJIACCU(UKALUU XUM-X TEOPETUYECKUX 3HAHUM. Ne 4,,
peaKkIui. 8-10
YmeTs knaccuduuupoBartb
MPEUI0KEHHBIE XUM-€
PeaKIfy WIA CAaMUM
MPUBOANTH IPUMEPHI HA
pa3HbIE TUIIBI PEAKIINI
18. | CkopoCTh XUMHUYECKUX CKOpOCTh XMMUYECKUX | YMETh OOBACHSITH MEXaHH3MBI Kpurepun oueHku §13,Tect
peaximii PeaKIHid. peaiuii Ha IpUMEpe Opr-X u TEOPETUYECKUX 3HAHHH. BI
AKTUBUPOBaHHBIH ;eOpraH_x petects.
METb pCuIaTh 3aJa4n Ha
KOMILTEKC. 3aKkoH TEruIoBOIt HdbeKT.
ACUCTBYIOIINUX MaACC. 3HaTh ITOHATHE CKOPOCTH I
19. | CkopoCTh XUMHUYECKHX Xumu4ueckas TOMOIeHHOH H FeTepOreHHO’ Kpurepun ouenkn §13,x0H
peakiuii. Kunernueckoe KuHeTuKa. [ oMorennas | PeaKuui. TEOPETHUYCCKUX 3HAHHIA. CIIEKT

YPaBHEHUE PEAKLIHH.

U reTeporeHHas cpena.
DHeprusi akTUBAIIH.
Kunernueckoe
YpaBHEHHUE PEAKIIUU

3HaTh (aKTOPHI, BIHUSIONINE HA
CKOPOCTH peakiuu (TIpupoaa
pearupyrommx BeIiecTs,
KOHIIEHTpAIIUs, TUIOIAh
COTPUKOCHOBEHHUS, TEMIIEpaTypa)
YMeTh 0OOBSCHATH AEHCTBHE
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KaxJ0ro (akropa, BIUSIOLIET0 Ha
CKOPOCTB PEaKIny Ha IpUMeEpax.

20.

Kartamuz

Karanus, katanuzarop,
WHTHOUTOP

21.

XHWMHYECKOE PAaBHOBECHE U
CIIOCOOBI €Tr0 CMELICHUS

XUMHYECKOE
paBHoBecue. [IpuHuun
Jle IllaTenne

3HaTh MOHATHE CKOPOCTH IS
TOMOTE€HHOM U T€TepOreHHOU
peaxkuui.

3HaTh (aKTOPHI, BIHUSIONINE HA
CKOPOCTh peakuuu (mpupojaa
pearupyoommx BelecTs,
KOHLEHTpauus, IIomaib
COIIPUKOCHOBEHIISI, TEMIIEPATypa)
YMerh 00BACHATH NENCTBUE
Kax1oro (hakropa, BIHIOIIETO Ha
CKOPOCTh pPEaKLUH Ha IpUMepax.
3HaTh (aKTOPHI, BIUSAIONINE Ha
CKOPOCTh peakiuu (KaTaiu3aTop)
3HaTh CYIIHOCTh U MEXaHU3M
Karanu3a, IpuMeHeHHe
KaTaju3aTopa U HHTHOUTOpa Ha
TIPaKTHUKE.

Kputepun onenku
TEOPETUYECKUX 3HAHUU.

§14,c.70
Ne 4
TECTBI

Kputepun onenku
TEOPETUYECKUX 3HAHUU.

§15,¢.73
,Ne3,3an
ayu

22,

Ypoxk-0000611eHHE IO TEME
«XMMHYECKUE PEAKITHI)

Kpurepun ouenkun
TEOPETUYECKUX 3HAHUM.

. Pabora B
napax.

Tema

4. PacTtBopsbI (7 4acoB)

23.

I[I/ICHCpCHBIe CHUCTCMBI

HucnepcHsie

cucreMbl. PacTBOpBL.
I'pyboaucnepcHbie
cucteMmsbl. Kosmonnnsie
pacTBOpBL. AIPO30IIH.

3HATh IIOHSTHE «AUCIICPCHAaA
CUCTEMA»

YMmeTh XapaKTCpU30BaATh
CBOMCTBaA Pa3INYHBIX BUAOB
AUCIICPCHBIX CUCTEM,
YKa3bIBaTh NPpUIHUHY
KOaryJjsnuuu KOJUIOnA0B U
3HAYCHHUEC OTOI'O ABJICHU.

Kpurepun ouenku
TEOPETUYECKUX 3HAHUU.

§16,c.78
Nel-3

24,

CriocoOb! BBIpaKEHUS
KOHIICHTPAITUH PAaCTBOPOB

Momnstpras
KOHIICHTpaIus

25.

Penrenue 3amad Ha

YMeTs pemars 3a1a4u Ha
IIPUTOTOBIIEHUE PAaCTBOpa
OIIPENIETICHHON MOJISIPHOI

Kpurepun oueHku
TEOPETHYECKUX
3HaHUH.,yMEHHUN peniaTh

§17
,c. 81
3am:.1,2

22




IIPUTOTOBJICHUE PacTBOpa KOHLIEHTPALUN pacueTHbIC 3aJa4H. §17
ONpEeIETICHHON MOJIIPHOMI ,c. 81
KOHIIEHTPallUH 3a1.3,4.

26. | llpakTuueckas padora Nel YMeTh TOTOBUTH PacTBOP Kpurepuu onenku [IpakTnueckas IToxaroro
IIpurorosjieHue pacTBopa ONPEIETICHHON MOJISIPHOU MIPAKTUYECKUX YMEHUH. pabora. Pabora | BUTH
¢ 3aJaHHOH MOJIAPHOM KOHUEHTpALUHUHU. Y METh B Iapax OTYET
KOHIIEHTpauuen II0JIB30BAThCS

1a00paTOPHBIM
000pyI0BaHHEM.

27. | DnexTponuTHIecKas DNEeKTPOIUTUYECKAS YMeTh OOBICHTH,104EMY Kpurepun ouenkun §19c¢
quccounuanus. BonopoaHslii | qucconuanus. pacTBOPBI BELECTB C HIOHHOW | TEOPETUYECKUX 3HAHUU. 88,Ne 2-
II0Ka3aTellb. CunpHble U ciiabble 1 KOBAJICHTHOM IIOJIAPHOMN 7

JJIEKTPOJIUTHI. CBSI3bsI IPOBOJAT
Bonopoansrit BJIEKTPUYECKHI TOK.
nokasarens (pH). Ymets onpenensath Ph cpespt
C IIOMOILBIO BOJJOPOJIHOTO
IIOKa3aTess
28. | Peakuuu WMOHHOTO OOMEHA Peakuuu monHoro YMeTb 00BICHATH ¢ To3uiuid | Kpurepun oreHku §20,c.
oOMeHa T3/l cymHOCTh XUMHUYECKUX | TEOPETUUECKUX 3HAHUM. 92 Ne2-5
pEeaKuuii, MPOTEKAIOIINX B
BOJIHOM CpeJie.

29. | I'mpponus opraHMYEeCcKUX I'unponus 3HaTh CyIIHOCTh ruAponu3a. | Kputepun oueHku §21,c.97
HEOPraHUYECKUX HEOPraHUUYECKUX YMeTh COCTaBIATH TEOPETUYECKUX 3HAHUN. Ne6-7
COECTMHEHU N (coneit) u YPaBHEHUs peakIyii

OpPraHUYECKUX TUIPOJIN3a.
(croHBIX 3GUPOB,
yTJI€BOJIOB, OCTKOB)
Tema «JiekTpoxumn4yeckue peakuum» (S 4acoB)

30. | XuMu4eckrne HCTOUHUKI lNanpBanMyecknii YmeTh 00bsicHUTh puHIMN | KpuTepun oneHku §22,c

TOKa AJIEMEHT. DJIEKTPOBI. paboThI raJIbBAaHUYECKOTO TEOPETUYECKUX 3HAHUM. 102.Ne5-
Anon.Karog. AKkymyn | aJeMeHTa. 6

ATOP.TOTUIMBHBII
JJIEMEHT. DJIEKTPOXUMH
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S.

31. | Psan crangapTHBIX Psan crannapTHbIX 3HaTh, KaK yCTPOEH Kputepun oueHku §23,c.10
3JIEKTPOJIHBIX TOTEHIIUAJIOB 3JIEKTPOIHBIX CTaHJIapTHBIA BOJAOPOIHBIN TEOPETUYECKUX 3HAHUU. 7.Neg-9
[IOTEHIIUAJIOB. JJIEKTPOL. YMETh
CranpapTHble yCIOBUS. | TOJb30BATHCS PAAOM
CrangapTHbIi CTaH/IapTHBIX BOJOPOIHBIX
BOJIOPOJIHBIN 3JIEKTPOA. | HOTEHIMAJIOB.
32. | Koppo3us MeTaijioB u ee Koppo3us. 3HaTh oTiIMYMsA XuMuyuecko | Kputepun ouenku §24,
NpeaynpexaCHUE Xumuyeckas KOpPpO3UH OT TEOPETUYECKUX 3HAHUU. c.112,Ne
KOppo3us, ANEKTPOXUMUYECKOM.3HATD 4-5
JIEKTPOXUMHUYECKAs CIOCOOBI 3aIUTHI
koppo3us. CriocoOsbl MET.U3/ENINi OT KOPPO3UHU.
3aLIUTBHI.
33. | DaekTponu3 DNeKTpoIn3 3HaTh, KaKHE MPOIECCHI Kpurepuu ouenku §25, c.
MIPOMCXOAT Ha KaTOAC U TEOPETHYCCKUX 3HAHUH. 118
aHOJIC MPH AIIEKTPOIIU3E Ne4 6.
pacIijiaBoB U pacTBOPOB IToaroro
COJIEH. BUTHCA K
YMeTh COCTaBIATH KOHTD.p
CyMMapHbI€ ypaBHEHUS abore
peakLuii JIEKTPOJIN3a.
34. | UToroBasi KOHTPOJIbHAsI Kpurepuu onenkn Hrorossii
padora Ne3 3a | mosyrogue MIACBMEHHBIX KOHTpPOJIb
o pasaesry KOHTPOJIbHBIX padoT. 3HaHUU 1O TEME,
«Teopernyeckne 0CHOBBI UH/IMBUyaJIbHA
XUMHI» s paboTa
Tema 6. MeTtassbl. (12 yacoB)
35. | O6mas xapakTepucTuKa Mertannsl. Ilonoxenue | YMmeTs naBathb Kpurepun oueHku NunuBunyansaa | §26,c.
METAIIJIOB Metauios B [1C XapaKTEPUCTUKY TEOPETHYECKUX 3HAHUM. 1, GppoHTanbHas, | 123 Ne
ONEKTPOXUMHYECKUH | XMMMUYECKUX 3JIEMEHTOB — pabora, pabota | 6-
P HanpsHKEHUI MeTaiios (s-, p-,d- C Y4EeOHUKOM, 7,T€CTBI
METAJIJIOB. 3JIEMEHTOB) T10 MOJIOKEHUIO CrnoBecHbIl,
B MEPHOJIN-YECKON CUCTEME U HATJISTHBIN,
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CTPOCHHIO aTOMOB.
3HaTh CTPOEHUE, CBOMCTBA,
CIOCOOBI MOJTYYCHHUSI U
MIPUMEHEHHE TTPOCTHIX
BEIIIECTB METAJLJIOB.

YMeTh T0Ka3bIBaTh
XHMHYECKHE CBOMCTBA
METAaJLJIOB, 3aIIUCHIBATh
ypaBHEHUS PEaKIIUii B
MOJICKYJISIPHOM H
OKHCIIMTEIIBHO-
BOCCTaHOBUTEJILHOM BHU/IE.

YJaCTUYHO-
IIOUCKOBBIH.

[IepBuuHBbIi1
KOHTPOJIb
3HAHUU

36. | O630p METATTHYECKUX Meramnsl A-rpynn YMeTh XapakTepu3oBaTh Kpurepun ouenku §27,c.
AJIEMEHTOB A-TpyIII XMMHYECKHE CBOMCTBA TEOPETUYECKUX 3HAHUU. 131 Ned-
MetaiioB |A-lIA rpynm u 5,9
AIIFOMHHMSI, COCTABIISATh
COOTBETCTBYIOIIUE
YpaBHEHUS PEAKIUIA
37. | O6wmuit 0630p YMeTh XxapakTepu3oBaTh Kpurepuu oueHku §28,c.13
METAJIIMYECKUX HJIEMEHTOB XUMHYECKHE CBOMCTBA TEOPETUUECKUX 3HAHUU. 4
b-rpynn MeTauioB b- rpym Ne3-
COCTaBJIATh 4, TecThl
COOTBETCTBYIOILIIME
YpPaBHEHUS PEAKIIUI
38. | Menp YMeTh COCTaBIATh Kpurepun oueHku §29,c.
YpPaBHEHUS peaKuid, TEOPETUYECKUX 3HAHUU. 137Ne4
XapaKTEepU3yIOIIHUX CBOWCTBA
MeIu
39. | Hunk YMeTb cOCTaBIATh Kpurepun ouenku §30, c.
YpaBHEHUS PEaKIMid, TEOPETHYECKUX 3HAHUM. 140,Ne4
XapaKTEepU3YIOIIHUX CBOWCTBA
IIMHKA
40. | TutaH u XpoMm YMeETh COCTaBIIATh Kpurepun ouenku §31,c
YpaBHEHUs PEaKLMid, TEOPETHYECKUX 3HAHUM. 145,No2,
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XapaKTEepU3YIOIINUX CBOMCTBA
TUTaHa U XpoMa

3

41. | XKene3o, HUKEIb, IIJIATHHA VYMeTh cOCTaBIATH Kputepun onenku §32,c.14
YPaBHEHUS PEAKIUil, TEOPETUYECKUX 3HAHUU. 9Ne3-
XapaKTEepU3YIOLIUX CBOMCTBA 4,TecTsl
xKesesa
42. | CrmaBbl METAIIOB Cnnasel.JIerupyromue | YMeTh npeackaszarh Kputepun onenku §33,c.15
no6asku. YepHbie CBOICTBA CILJIaBa, 3HAsI €T0O TEOPETUYECKUX 3HAHUU. 4Ne5-6
Metasuibl.. L [BeTHbIE COCTaB
METaJUIbIL.
UYyryn.Crans.
43. | OKCcHIBI U THAPOKCHIBI Oxcuapl.l uapokcuasl. | 3HATh BaKHEUIINE CTEIIEHU Kpurepun onenku §34,c.16
METaJUIOB OKHUCJICHUSI MEH, JKelle3a, TEOPETHUYECKUX 3HAHUM. ONe5,83
XpoMa B UX COETMHEHUSX 5)
(okcumax, THAPOKCHUIAX, IIpoYnTa
KHCJIOTaX Th
44. | IlpakTH4eckas padora Ne2 YMeTh pacnio3HaBaTh Kpurepuu onenku [IpakTrnueckas
Pemenue KaTHOHBI COJIEH C TOMOIIBIO | IPAKTUYECKUX YMEHHIA. pabora. Pabora
IKCNEePUMEHTAIbHBIX KaueCTBEHHBIX PEAKLIUM. B Mapax
3a1a4 no reme «Merajlibn»
45. | Pemenwue 3amau YMeTs pemath 3a1a4u Ha Kpurepun ouenku [Toaroro
pacyeTsl 0 XUMHUYECKUM TEOPETHUECKUX 3HAHUH. BUTHCS K
YpaBHEHUSIM, CBS3aHHBIE C KOHTP.
MAacCOBOM J0JIeH BhIXO/1a pabore
MPOIYKTa PEaKLUH OT
TEOPETUUECKH BO3MOXKHOTO
IToBTOPUTH, YTITyOUTH U 000OIIUTE
Marepual 1mo TeMam «MeTambl»
I1oAroTOBUTECS K KOHTPOJIbHOM
pabote
46. | KonrpoJabHasi paGora Ned BBbIABHTE yPOBEHD HOJY4ECHHBIX Kpurepuu onenku Hrorosrii

o teme «MeTaLibD»

3HAHUH ydaluxcs 1o NpoUJeHHON
TeMe

MTUCHMEHHBIX
KOHTPOJIbHBIX PaloT.

KOHTPOJIb 3HAaHUH
110 TEME,
UHIUBUYaIbHAs
pabora
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Tema 7. «Hemerasuisp (10 yacoB)

47. | O630p HEMETAJIOB Hewmeramibl u ux YMerhb 1aBath XapaKTepUCTHKY Kpurepuu ouenku HHHHBHHYaﬂBHaﬂé §36,c.16
o o OHTaJIbHAs, paboTa,
¢busnyeckue cBoMcTBa, | XMM- ICMCHTOB HEMCTAIIIOB IT0 TEOPETUYECCKHUX 3HAHHI. (pr g 5Ne2
CTDOCHIE ATOMOB TIOJIOKEHUIO B TIEPHOMIECKOM paboTa ¢ y4COHHKOM,
p CHCTEMe M CTPOSHHIO aTOMOB Crosechbii,
HEMETAJIJIOB. HaTJIAHBIH,
YaCTUYHO-TIOUCKOBBII.
IIepBuunbLi
KOHTPOJIb 3HAHUH
. BOICTBA U MPHUMCHCHHU HaTh CBOMCTBA U UTEPUH OLICHKH , .
48. | CsoiicTBa eHeHue 3HaTh CBOMCTBA Kpute ore Wumsunyanbras 37,c.17
o o o (poHTanpHAas, paboTa,
BaXKHCHIIINX HEMETAJIJIOB MPUMEHEHUE BaKHEUIIINUX TEOPETUYECKUX 3HAHUU. 2Ne4 tec
pabota c ydeOHUKOM,
HEMCTAJIJIOB CIIOBECHBIH, ThI
HarJISTHBIH,
YJACTUYHO-ITOUCKOBBIH.
IIepBuunbLi
KOHTPOJIb 3HAHUH
49. | CaoiicTBa U IpUMEHEHHUE 3HaTh CBOMCTBA U Kputepuu ornenku Wunusnayanbuas, §37,c.17
BaKHEHUIIINX HEMETAJIJIOB MPUMEHEHNUE BAKHEHIIINX TCOPETUUYECKUX 3HAHUHN (ponTambiias, pabora, | 5 g
I p p : pabora c y4eOHHKOM, -
HEMETAJIJIOB CII0BeCHBIH,
HaTJISITHBIH,
YaCTUYHO-TTOUCKOBBIH.
IlepBuunbIi
KOHTPOJIb 3HAaHUM
50. | O6mas xapakTepucTUKa 3HaTh KJIaCCUPHUKAIHIO Kpurepun oueHku Vunnsunyansras, §38,c.17
o (poHTanpHasd, paboTa,
OKCH/IOB HEMETAJJIOB U OKCHJIOB, X COCTaB, TEOPETUYECKUX 3HAHUU. 9Neb

KHCJIIOPOAOCOACPKAIINUX
KHUCJIOT

CTPOEHUE, CBOWCTBA,
MPUMEHEHHUE.

YMeTh COCTaBIATh POPMYITBI
OKCHJIOB XMM. DJIEMEHTOB —
Hemetauios [—IV nepruonos
MEPUOINYECKON CUCTEMBI,
ONPEAEIISITh B HUX THUII CBA3H,
THUIT KPUCTAJUTMYECKOU
PELIETKY, TPEACKA3ATH

pabora c y4eOHHKOM,
CJI0BECHBIH,
HaTJISTHBIH,
YaCTUYHO-TIOMCKOBBIH.

IlepBuunbIi
KOHTPOJIb 3HAHUH
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HCXOJIsI U3 ATOT0 (PU3NUECKHUE
1 XUMHYECKHE CBOMCTBA
OKCHJIOB.

YMeTh 3a1uChIBaTh
YpaBHEHUS PEaKIIHA,
JIOKa3bIBAIOIINE XHM.
CBOMCTBA OKCHIOB
HEMETAJJIOB B
MOJICKYJIIPHOM, HOHHOM U
OKHCJIUTENLHO-
BOCCTAHOBUTEIHLHOM BHUJIE.
3HaTh 00 U3MEHEHUH
CBOICTB OKCHIOB
HEMETAJIJIOB 10 MEPUOIaM U
rpynmnam, yMeTb OObSICHSATD
MIPUYUHBI STUX U3MEHEHUM

51. | OkucauTenbHble cBoOWCTBa Knaccudmkaumn YMeTb coCTaBIsATh Kpurepun ouenku gHﬂHBﬂﬂyaﬂbHaﬂé §39,c.18
" o . o pOHTaNbHas, paboTa,
a30THOU U CEPHOU KUCNOT HeopraHn4YeckKkunx YpaBHCHUA pCaKIIUH, TCOPCTUUCCKHUX 3HAHUU. paGota C yueOGHHKOM, 3NQ4
coegnHeHU n. XapaKTCPUIYIOIIUX CII0BeCHBIH,
XUMMUECKMe CBOMcTBa | OKMCIUTEIbHBIE CBOMCTBA HATANEEIH,
o o YaCTHYHO-TIOMCKOBBIM.
OCHOBHBIX K/1aCCOB A30THOM M CEpHOM KHUCIIOT
XUMUNYECKUX IlepBuunbIi
COeINHEHUN. KOHTPOJIb 3HAHMI
52. | CepHas KHMCIOTa M a30THas 3HaTh 00nacTh npuMeHeHus | Kputepun oueHku gHHHBHHyaﬂbHaﬂé Jononn
o pOHTaNBHas, padoTa,
KHUCJIOTHIL. VX mpuMeHeHue. KHUCJIOT TEOPETHUECKUX 3HAHUH. pabora ¢ yacGmmkon, | ATCTPHA
CIoBECHBIH, A
HaTJISTHBIH, JUTEpar
YaCTHIHO-TIOMCKOBEIH.
ypa
IlepBuunbIit
KOHTPOJIb 3HaHUH
53. | BogopoaHbie CoeTMHEHUS OKUCIUTENBHO — YMeThb cocTaBisaTh Gopmynsl | Kputepun oreHku gHﬂ“B”ﬂyaﬂbHaﬂé §40,c.18
o pOHTaNbHasi, padboTa,
HEMETAaJIOB BOCCTAaHOBUTENbHbIE JIETY1HX BOIOPOIHBIX TEOPETHUYECKUX 3HAHUM. paboTa © yHEGHHKOM, 6Ne3,3a
CBOMCTBA HEMETAJUIOB ( | COEIMHEHUN HEMETAJVIOB Ha CroBecHbIil, aumn
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Ha MpUMepe BOJOPOa,
KHUCJIOPO/Ia, CEPHI)

OCHOBE CTPOCHHMSI UX aTOMOB
U 3JIEKTPOOTPULIATEIIBHOCTH,
OIIPEACIATD THUII CBSI3U, BUJL
KPUCTAJUIMYECKOMN PEIIETKY,
OIUCBIBATh (PU3UUECKUE U
XUMHUYECKHE CBOMCTBA,
3alUCHIBATh YPABHEHUS XUM.

HarJIs THBIH,
YaCTHYHO-TIOMCKOBBIM.

IlepBuuHbIi
KOHTPOJIb 3HAHUM

peaKkuuid.
54. | I'eneTnueckas CBI3b YMeTh 10Ka3hIBaTh Kpurepuun onenku IgHﬂHBHHyaHBHaﬂé §41,c.18
. pOHTaNbHas, paboTa, _
HEOPraHNMYECKUX U B3aHMOCBSI3b TEOPETUYECKUX 3HAHUM. pabora ¢ yseGHUKOM, 9-B,
OpPraHUYECKUX BEIIECTB HEOPraHU4eCcKuX U CItoBecHii, TECTHI,
OpPraHMYECKUX COCAMHCHUH, HarJIAAHbIH, naparpa
YaCTUYHO-TIOMCKOBBIM.
COCTAaBJISITh YPABHEHUS b 42
XUMHAYECKHX PEaKIIi TlepBiamii
KOHTPOJIb 3HAHUH
55. | IlpakTuyeckas padora Ne3. YMeTb pacro3HaBaThb Kpurepuu onenku [IpaxkTuyeckas oT4eT
Pemenne BEIIECTBA C TOMOIIBIO NPAaKTUYECKUX YMEHHIA. pabota. Pabota
IKCINEPUMEHTATbHBIX KayeCTBEHHBIX peaKIfii Ha B Iapax
3a/a4 Mo Teme AQHHOHBI
«HemeraLbi»
56. | KonrpoabHasi pagora Ne 5 Kputepuu oneHkun Hrorosprit
no teme «Hemeranibn» MUCbMEHHBIX KOHTPOIIb SHAHIH
110 TEME,
KOHTPOJIbHBIX paboT
HHAWBUAYyaJibHas
pabota
Tema 8 Xummus u xu3ub (S 4acoB)
57. | XvMus B IPOMBIIUIEHHOCTH. | XUMHUYECKas Ymetb 00bsicHUTh HayuHble | Kputepun oreHku gHHHBHHyaﬂbHaﬂé §43,c.19
) POHTaJIbHAasA, padoTa,
[TpUHIUTIBI IPOMBIIIIEHHOTO | IIPOMBINUIEHHOCTh. XY | IPUHIIAITBI TPOM3BOJICTBA HA | TEOPETUYCCKUX 3HAHUH. paBoTa ¢ yeeGHHKOM, 8Ne6,7
POM3BOJICTBA MHUYECKasi TEXHOJIOTH. | IpUMepe MPOU3BOJICTBA CrioBecHi1,
CEpHOM KUCIIOTHI. HarsAHbIHA,
YaCTUYHO-TIOUCKOBBIN.
IlepBuuHbIi
KOHTPOJIb 3HAHUH
58. | XMMHUKO-TE€XHOJIOTHYECKUE YepHas 3HaTh, KAKME NPUHIMIIBI Kputepun oueHku Vnnusunyansras, §44,c.20
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MPUHIIMIIBI IPOMBIIUIEHHOTO | METaJLTyprus./JJoMeHHa | XUMHUYECKOro MPOU3BOJCTBA | TEOPETUUECKUX 3HAHUU. @ngTaﬂbHaﬂ, g’a60Ta, 3Ne8
paboTa ¢ yd4eOHUKOM,
MOJTYYSHUS s IeYb. ATJI0Mepanus WCIIONB3YIOTCA NPU CloBeCHBIH,
meTaisioB.[IpousBoacTBO MOJIyYEHUH YyT'YHa. HAIJISTHBIH,
YyryHa. YmMmers coctaBiats Y XP, 4aCTHYHO-TIOHCKOBBIIL.
MPOTEKAIOIIUX MTPU
IIepBuunbLi
MOJTYYEHUU YYyT'yHA. y
yq yry KOHTPOJIb 3HAHWUHU
59. | IIpousBoacTBO cTamn Kucnopoansrit Ywmets coctaBisath Y XP, Kputepun onenku Wunusnayanbuas, §45,c.20
KOHBEpTE MPOTEKAIOLIUX TPU TEOPETUYECKUX 3HAHUI fporTazsa, padota, | g i, 4
pTCp. p m p p : pabora c y4yeOHHKOM, -
besorxonHoe MOJIyY€HUU CTaJIH. CioBecHbi,
IIPOU3BOACTBO. HaTJISTHBIHA,
YaCTUYHO-TIOMCKOBBIM.
IIepBuunbLi
KOHTPOJIb 3HAHUH
60. | Xumus B ObITY 3Hath nmpaBwiia 6e3omacHoil | Kputepun oueHku Wunusnayanbuas, §46,c.21
abOTHI CO CPeICTBAMU TEOPETHYECKUX 3HAHUIA dporTazbiias, padora, | 3
p N pen p : pabota c ydeOHUKOM, TCCThI
OBITOBOM XUMUU CIOBECHSIH,
HAaTJISTHBIN,
YaCTHYHO-TIOMCKOBBIM.
IIepBuuHbLi
KOHTPOJIb 3HAHUH
61. | Xumuueckas OKOJIOTM4ECKHUI YMmerb 00BsCHATh puunHbl | .Kputepun ouenku gHHHBHHyaﬂbHaﬂé §47,c.21
o pOHTaJbHALA, paboTa,
MPOMBIIIICHHOCTh U MOHUTOPUHT.IIpeieNIbH | XUMHUYECKOTO 3arps3HEHUS TEOPETHUECKUX 3HAHUH. paboTa ¢ yHCGHIKOM, 7TNo4
OKpY’Karollas cpeaa 0 JIONyCTUMBIE BO3/1yXa, BOJJOEMOB U TIOYB CroBecHBIi,
KOHICHTpaIuu HaTJISTHBIH,
YaCTUYHO-TIOMCKOBBIH.
IlepBuunbIit
KOHTPOJIb 3HAaHUH
Tema 9 «IIpakTkym. Q0001IEHHE)
62. Henouku YMetb pemarb Kpurepuu onenku [IpakTnueckas
ITP/P Ne4 Pemienne MPEBPAILLICHUH. AKCIEPUMEHTAIBHBIE 3a/1a4U: | SKCIIEPUMEHTAIBHBIX pabora. Pabota
IKCHEPUMEHTAIbHBIX I'eneTnueckas cBs3b a) Ha OIpe/IeNICHHE C YMEHUM, KPUTEPUU OLICHKHU | B Mapax

3a/1a4 10 HEOPraHN4YeCKoil

MEXy K1accaMmu

ITOMOIIBIO XAPAKTEPHBIX

YMEHUH pelaTh
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XUMHH

COCTMHEHU.

63.

IIP/P Ne 5 Pemenmne
IKCHEPUMEHTAIbHBIX
3aJa4 M0 OPraHu4ecKoi
XHUMHH

64.

IIP/P Neb6 Pemenne
NMPaKTHYECKUX PACYETHBIX
3ajau

65.

IIP/P Ne7 Tlonyuenune
coOupanue u
pacno3HaBaHHe ra3oB

peaknuii 2-3 nmpeI0KEeHHBIX
HEOPTaHWYECKUX HITU
OpPTraHUYECKUX BEIIECTB;

0) MPOBECTH peaKIuu, MO
TBEPXKIAIOIITUE
Ka4yeCTBEHHEIN COCTaB
HEOPTraHUYECKUX WITU
OpPraHUYECKUX BEIIECTB;

B) UCIIBITaTh PaCTBOPHI 3X
COJIEH MHJIUKAaTOPOM U
00BSACHUTH HAOJIIOJAEMBIE
SIBJICHUSI,;

T') MOJIY4UTh aM(bOTEPHBIN
THIPOKCHUJI U TIPOBECTH
peaKIH, MOTBEPKIAFOIIIE
€ro XMMHYeCKHEe CBOMCTBA;
1) TIOJIY4YUTh 33JJaHHOE
OpPTaHHYECKOE BEIIECTRO;
€) OCYIIECTBUTH
MIPAKTUYECKHE MPEBPALCHUS
HEOPTaHWYECKUX HITH
OpPTaHUYECKUX BEIIECTB IO
cxeMe, poiesiaTh
COOTBETCTBYIOIIUE XU-
MUYECKUE PEaKIINU.

YMeTh aenaTh BEIBOJIHI,
noAOUpaTh peakTUBHI U
o0opynoBaHue, MPaBUIHLHO
MIPOBOJIUTH OMBITHI,
co0utro1ast mpaBuiIa 1Mo
TEXHUKE 0€30IaCHOCTH

OKCIICPUMCHTAJIBHBIC
3aJa4du

66.

[ToaroroBka Kk KOHTPOJIBHON
pabote

67.

HToroBasi KOHTPOJIbLHAs

Kpurepun onenkn

NroroBeiit
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padora Ne6 IMUCbMEHHBIX KOHTPOJIb
KOHTPOJIBHBIX pabOT 3HAHUU IO TEME,
UHUBHUIyalIbHA

s pabora

68.

AHanu3 KOHTPOJbHOM
pabotel. O600mEeHNE
MPONJICHHOTO MaTepuaia

Htoro: 68 yacoB, KOHTPOJIBHBIX PabOT-6, MPAKTHUECKUX PadOT-7.
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